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(£) N*( AminoalkyJphenyDsulfonamides their preparation and therapeutic use.' 
Compounds of the formula 
R 




i'9 
Ch- 



I I 



tionalty substituted by a C, « alkyl group, and associated 
with an anion) thereof. 

These compounds may have utility in the therapeutic or 
prophylactic treatment of cardiac arrhythmia. 



wherein R is C, « alkyl or C s T cycioalkyJ; 

MKC, a alkyl; haicgen. C, , alkoxy, NR,R d (R 7 and 
R 0 are the same or different and are each H or C t 3 atkyl). 
N0 2 ,X£j.0fJC4o alkylthio. 
<R, <s H or OH} 

either RXand R s are independently se.'ected from C* ,& 
alkyl and C* cydoalkyl. or Nfi«R. is a saturated hete'ocyc- 
lie ring having one N and 4 to 12 C atoms. 

R 6 is H or CH,; 

R, is H or C, « alkyl, and 

n is 2ero (in which case R, is HJ or an integer of from one 
to 4 (no or one R» is alkyl). 

and pharmaceutic ally -acceptable salts (including quatr- 
nary ammonium salts in which the NR 4 R 4 group is addi- 
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UP JOHN 

n U ^, V T Kill F^' ,r 'S. THEIR PREPARATION 
N- tAMINOAL KYLPHENYL) Sbht 1 

~"~ . AND THERAPEUTIC USE 

v „« folates to N-(aminoalkylphenyl)- 
This invention relates w 

sulfonamides, their preparation and therapeutic us* , In 
, particular, the invention relates to compounds that .ay 

Lve value in solving the problem of providing tnerapy in 

long-term antiarrhythmic treatment. 

Antiarrhythmic therapy and compounds providing 

beneficial antiarrhythmic activity in relation to 
0 electrophysiological classes of action, cardiovascular 

effects and pharmacokinetic properties are described by 

tor example. Nademanee et al, JAMA 247 (2) (Jan. 8. 1982) 

"'^Antiarrhythmic activity is dependent on the effect 
5 of a compound on the trans-membrane potential of cardiac 
tissue. Thus, antiarrhythmic compounds may be classi led 
according to the type of activity which they 
potential. Trans-membrane potential or action potential 
of a typical spontaneous depolarising conducting fibre in 
20 the heart is reproduced as Figure 1 in -Cardiovascu ar 
cru , s -, vol. 1. chapter III. M>IS Press, Sydney (1977,. 
by Hason et al. A depolarisation phase, noted as phase 
0. and oth^r phases (1. 2, 3 and 4) are shown It is at 
t e end of phase 3 that the conducting fibre in the h a t 
25 reaches its maximum level of polarisation, at vhic .time 
the inside of a cell in the fibre is about 90 
negative than the surrounding fluid. At this point, the 
spontaneously depolarising cell 
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begins to lose its polarization. This 13 phase H and Is knovm as 
^automaticlty It Is during phase U that pacemaker cells, for example, 
the SA node of the right atrium, establish the heart rate. Loss of 
polarization is under sympathetic control which via the B-adrenergic 
receptor increases the heart rate, and Is under vagal control which 
via cholinergic receptors slows the heart rate. Therefore, 5-adrene"rglc 
blockers, also known as class II antiarrhythmic agents, slow the heart 
rate by blocking the sympathetic control mechanism. 

Phase 0, the depolarization phase, occurs . when the transmembrane 
potential reaches a threshold potential. Such threshold potential 
ls : shown by the Figure 1 noted above to be about -75 mv. The mechanism 
of. depolarization is thought to be by influx of sodium tons and Is 
accompanied by contraction of the cardiac muscle. Regardless of the 
mechanism, when the threshold potential is reached, a cell capable 
of 'undergoing phase 0 depolarization will depolarize. If the threshold 
is reached due to the untimely depolarization of adjacent diseased 
tissue the phenomenon of reentrant arrhythmias can result. Phase 

0 depolarization determines the conduction velocity of the tissue. 
By far the greatest number of available antiarrhythmic agents have 
an effect on this part of the action potential and are known as Class 

1 antiarrhythmic agents. Thus, Class I agents exert their primary 
effect on phase 0 depolarization. An example of the effect can be 
seen for quinidine in the Figure I which is cited above. 

Phase 2 of the action potential is associated with a slow Inward 
transmembrane Ca" 1 '* current. The 3low channel calcium blockers known 
as Class IV antiarrhythmic agents have an effect in this phase. 

Finally, the repolarization of the tissue Is phase 3 and Is associated 
with a rapid efflux of potassium ion. 

For a period of time between phase 0 and phase 3 of the action 
potential the tissue is unresponsive to a second depolarizing stimulus. 
This period is known as the refractory period; It Is directly related 
to the duration of the action potential. As early as 1970 it was 
suggested that drugs which prolong the refractory period could prevent 
or abolish ventricular tachyarrhythmias and fibrillation. The suggestion 
is reviewed extensively by J. Thomls et al. In "Ann. Reports In Medicinal 
Chemistry", vol.- 13, H. J. Hess, Ed., Academic Press, New York, N.Y., 



Chapter 11. (1983). Compound which prolong the refractory period 
are known a* Class III antiarrhythmla agents. Thus, It Is now becoaing 
apparent that the Class III rather than the Class I agents are useful 
for preventing resistant, life-threatening ventricular arrhythmias. 
See K. Nademanee et al. cited above and B.N. Singh, et al.. "A Third 
Class of Antiarrhythmic Action. Effects on Atrial and Ventricular 
intracellular Potentials, and Other Pharmacological Actions on Cardiac 
Muscle, of MJ 1999 and AH 3^," Br. J. Pharmac. 39. 675-687 (1970). 

The compounds, both the novel compounds and the novel Intermediates 
of the present invention are of these Class ill type canpounds useful 
for- their antiarrhythmic effect. 
INFORMATION DISCLOSURE 

U.S. Patent Nos. 3.3^.584 and 3.178.H.9. both assigned to Head 
Johnson, disclose sulfonanllides which are pharmacologically active 
phenethanolaolnes having both peripheral and CNS activity. The sul- 
fonanllides disclosed include combinations of substltuents representing 
a wide generic scope. For example, a side chain having various amines 
is presented. These amines are of primary, secondary or tertiary 
types. However, the species disclosed encompass only phenethanol amines 
of the primary and secondary types. Further, no tertiary type compounds 
are Identified as a class or separate subgenus by the Mead Johnson 
patent as having the special properties now found in the present invention. 
Specifically, the above noted Mead Johnson patents disclose «4'-[1- 
hyclror/-2-(lsopropylamlno)ethyl]methanesulfonanllldeandltshydrochlorlde 

acid addition salt which are also now Identified in the literature 
as sotalol hydrochloride hereinafter sotalol or MJ 1999. In addltlon" 
to the uses in the above cited patents sotalol has subsequently been 
identified as a B-adrenerglc blocker or as having B-sympatholytic 
effects. Further, sotalol is also found to have Class III antiarrhythmic 
activity. See B.N. Singh et al. cited above. D.H. Bennett. Br. Heart 
J.. M7, 521 (1982) and Symposia Reporter, 6. 2 (1982). 

Phenalkylamine compounds containing the combination of phenolic 
hydroxyl and sulfonanilide substltuents are disclosed in U.S. Patent 
3.571,711. These compounds are disclosed as having sympathomimetic 
activity including adrenergic vasoconstrictor activity. However. 
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the compounds all require the presence of a hydroxyl group on the \ 
phenyl ring and none of then are quarternary ammonium salts. / 

In U.S. Patent 3,660, U87 phenethanolaaines with N-(alkyl)altene- 
sulfonamido and hydroxy substituents are described. These compounds 
are described as being capable of suppressing both alpha and beta 
adrenergic stimulation. All of the compounds disclosed require the 
presence of a hydroxyl group on the phenyl ring and there are no 
quarternary ammonium compounds disclosed. 

The novel compounds which are quaternary ammonium type compounds 
and the novel intermediates which are tertiary amino type compounds 
of the present invention have Class III antiarrhythmic activity. 
The compounds of formula I herein do not exhibit B-blocker or CNS 
activity. Furthermore, the intermediate tertiary amines provide surprising 
and unexpectedly better antiarrhythmic activity when compared to sotalol . 
15 Thus, the novel compounds of the present invention and the novel 
intermediates of the present invention are not obvious and/or provide 
unexpected and surprising results in view of the Mead Johnson patents. 

In fact, the use of sotalol as a Class III agent may be contraindicated 
because of its CNS and/or S-sympathoIytic effects as taught by the 
20 Mead Johnson patents when compared to the present Invention compounds. 

Clofilium bromide which is H-chloro-N, N-diethyl-N-heptyl benzene- 
butanaminluD brcaide Is a species in a generic disclosure for quaternary 
ammonium salts having use for treating arrhythmias and prolonging 
the action potential of cardiac tissue. The disclosure of clofilium 
25 bromide and other coapounds generically related thereto is found in 
U.S. Patent No. ^,289,787. These coapounds do not however encompass 
compounds' having a sulfonanilide substituent such as now found in 
the present invention. Further, the suggestion that the antiarrhythmic 
activity of clofilium bromide is due to its effect on the refractory 
30 period discussed above is disputed. See G. Kopia. et al.. Federation 
Proc , 40. 673 (1981) and G. Kopia, et al., Circulation , 6H, IV-12U 
(1981). CertairJLy, results of clofilium brcaide in tests on the refractory 
period of rabbit papillary muscle as set out for compounds of the 
present invention support such disputations. 
35 SUMMARY OF THE INVENTION 

The present invention particularly provides: 



w «na the formula I/II wherein n 13 an integer 
(1) a compound having the iora 

" or ze ro through four; wherein Z is 

U) ln X - l3 a pharmaceutlcallv acceptable ar.ion 

(b) R 3 -N*X" wherein X 13 * v 

and wherein R3 is C-.-CK alk * 1; 
^wherein Ri Is 

(a) hydr ogen 

(b) C^-Cu alkyl. 

(c) halogen 

C.) C,-C 3 alkoxy aaae ^ difrerent ^ are 

(f) NR7R3 wherein R 7 and R8 are - 
hydrogen, or C^-C^ alkyl, 

( g ) nltro. 

' (h) trifiuoromethyl, or - 

(1) C-|-C3 thloalkyl; -< 
wherein R Is 

(a) C^-Cii alkyl. 

(b) C 5 -C 7 cycloalkyl;. ^ ^ ft ^ ^ R2 
20 wherein R 2 is hydrog en o^jydroxyl provl 

is hydrogen; diff erent and are 

herein Ri» and R 5 are the same or differen 

(a) Ct-Ctq alkyl. 
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(„) C 5 -C, 2 . „ for „ . Mtur ated heterocyclic 

(0) t a*en together -1J* * - tueiye carbon3> lnclu3lve; 

group having one nitrogen ana fro* to 

wherein R 6 " hydrogen or methyl; and. rovWe d that 

herein R 9 1. Independently hydrogen or C, C« alKyl 
„ r .<r one occurrence of R, 13 alKyl; ^ ^ acce ptahle 

wnen Z .3 » -a/or when R, 1, «»,«,. «- ' 
' „„ addition =aus thereof; -1th the oro»130 that 

cannot be hydroxy. expound having formula 

(2 ) a procesa for the preparation of P° jU 

X wherein n. , B, . R, - * ^a ^/of formula XX 

„ defined ahove; which e<,prl3e3 treat ^ ^ ^ 

wherein n. B. Ri . B 2 . R«. R5. "6. "7- "8. 9 



• „ , a te to ootaln the compound or ronnula 

vlth » **» ^ W 3UUate 

,. 'and rtnally u trea tnent or arrhythmias 

U, a method rcr therapeutic or proph/lac ^ 

^ffpctlve amount 01 
CM prlsln 8 adalnlster.ns an e« ^ ^ „. „ 9 . 

the rormula I/II herein n , 

x -, and I are aU as denned ^ „. 3alt3 or compounds 

tte phar.aceut.cau, aocep^ ^ ^ „ hydrochlorlc . 

or ^r.uxa II noted ahove aa, P KMa „ lwlc , toIuenesuUon C 
^robr-lc hydrolodlc sul^ • 6eM ol=. 
acetic, rubric, phosphoric. ^ ^ ^ 

M U=yUC P-*«. . cyclohexansul. - « ylene . propylene. 

-«H2)-» «- ""fr^yune "oethy l0 eth,lene and the UKe. 
. „->utylene. Isohutylene, tert-hu ylen ^ ^ ^ 

are Uentiried jj^. ethy , prop,!. 

, ^elusive, and examples there ^ 

5 P^ty!. hexyl. -P^rl. "^V, t0 thr ee carhons. Inclusive. 

1= -noted as havln S fr- «• ^ „ 1W 

and thus includes uethoxy. e^oxy J ^ ^ ^ mlMO , et h,Ithlo. 
aanner.alVylthloorrrcuonetothr 

20 propylthio. and isopropylthlo. w> 13 cycl opentyl . 

20 CvcloalK-ylorrrcrlvetot-el, =a lopen t,l "ethyl- 

■ ,,1 cvc^neptyl. raeJiyi-y 1 -- ✓ ,othylcyclooctyl . 

cyclcnexyl. eye.-, hi 0 - rylcyc lononyl . diaietny- j 

^ o v 1 od c cyl » c y c -° w united by alKyl 

cyclchexyl,c/v.-^-y-» cyc loalkyl substituted oy 

rtr ^ r - _ ~ not exceed t-el,e. 

^ such tn.av 



and tne lUs. 
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s grated heterocy ^ _ eWyl eneI,lne . 

to v--eive cartor.s ir.clod-s py 

w --, a t*ivl"aetnLne .and the li , rrtnare s tnaleates, 
, ip ^etn„ . suirate s. Phosphates, suUonates. 

x - oear.s nalldes. aoet atea. and the lUe. 

curate,, tartrate, rotates, ace ^ ^ ^ of ^ 

Su^stltuent, havln S prerixes -» ^ ^ ^ alkyl 

i*cn=>ric forms ana ^ * -butyl * nd 

\"y n-P-yl. isoprcpyl. n-hut,l . t hu , 

35 includes me-ny-. 
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The method of u 3 e for che tr^nc of airnyinaias with the expounds 
I/n 0 ' the present Invention may be therapeutic or prophylactic. 

employment of sound medical therapy reout.^tM ccmpo-s I/II 
be employed only where the ani,al or „«an has, or is susceptible 

. , aa oa-H cu i ariv . the ccmpcur.as I/II 

c to the development of, arrhythmias. Partlcu.jxy. 

of the preaent Invention are for treaty patient, .«,c,ptlM. to 

ventricular arrhythmias Including ventricular tschycar^ and ventricular 
filiation which are associated wUh sudden death. Thus, the expounds 

M! .ip,|. 3 preferably human patients who 
I/II are useful for treating paae.:ts preiw^u 

,0 are ,ufferln 8 fro. angina. .sch- =! ,-.= heart diseases c, ether car ac 
dysfunctions which may he associate «tt c=ndlf ,r, =,,t.-lhu ln 3 
t0 cardiac rhyths disorders. The conditions ar.d circ-stances . . *l«h. 
„) require antiarrhythmic treatment, or U> increase suscep.lb 1 t» 
arrhythmias are readily ascertained oy the ordinarily allied Prolan 

ic or veterinarian. -< 

■in addition to the above described compounds, process and method 
or U3e . the invention provides a exposition having the compound of 
formula I/II wherein n. R. R, . R 2 . H 3 . R*. R 7-' «*. R 9 . .*10. < . 

ano Z are as defined above in combination with a pharmaceutical carrier. 
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a~ fnr-uia l/II with various anti- 
Combinations of the compounds of formula ./n 

„ m thP a -t are also within the scope of vhls 
arrhythmic agents known in the a. t are 

mention. For example. combinations ,*y mdude. Class I antiarrhythmic 
a 8 <nts. such as culnldlne. tocalnlde. lldocalne or the l.*e; Class 
25 II antiarrhythmic a 8 ents, such as. propranoiol. atenolol or the Ilk., 
Class III antiarrhythmic agents such as clof Ilium, sotalol. amldarone 
and dentine; and Class IV antiarrhythmic agents such as .verapamil 

or diltiazera. ■ 

Various dosage forms may he employed, such as oral dosage forms 
including tablets, powders, capsules. a*d solution, or ™>"«™ 
U suitable solvent, or parenteral dosage forms, such as sterile solut 
ln water or other sultahle solvents. The compounds of formula 
are used In unit dosages of 0.1 to 100 m 8 /*g In dosage forss for adminis- 
tration b, routes either oral. sublingual, transdermal, or parentera 
35 such as by subcutaneous. Intramuscular, or Intravenous injection and 
the like dosage forms. 
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The compositions of the present invention may also include sustained 
'release oral dosage forms and controlled release dosage forms by which 
the" effect of the dosage is. for example, through the skin. Such 
compositions are those known to an ordinarily skilled artisan or can 
be ascertained by ordinary experimentation from known compositions. 

The exact dose depends on the age, weight, and condition of the 
patient and on the frequency and route of administration. Such variations 
are within the skill of the practitioner or can be readily determined. 

The tests used for assessing the increase In refractoriness produced 
by the compounds of the present invention are as follows. 

Rabbits (1.5-2.0 kg) of either sex are anesthetized with ether 
and their hearts removed. The heart is immersed in perfusate while 
the atria, papillary muscles and a right ventricular (RV) strip are 
isolated. The tissues are individually mounted on a plexiglass holder 
containing platinum stimulating electrodes and suspended In a 100 
ml bath. Right atria are allowed to contract spontaneously. RV strips 
are stimulated (Grass S8 with SI unit) at 2x threshold with 4 msec 
rectangular pulses at a frequency of 2 Hz. Papillary muscles are 
stimulated (Grass S88 with SI and CC unit) at 2x threshold with U 
msec rectangular pulses at a frequency of 1 and 3 Hz. The tissue 
is attached by silk suture to a force-displacement transducer (Glass 
FT03) and each is gently stretched to the peak of its own length-tension 
relationship by gradually increasing the preload. 

Isometric tension and its electronically differentiated signal 
(idF/dt) are recorded on a. polygraph (7D). To measure the effective 
refractcry period (ERP), a preaature stimulus S 2 is introduced after 
every eighth pacina stimulus S,. The ERP Is defined as the shortest 
SlS 2 interval (asec) that provokes a premature contraction. The ERP 
is separately measured at each of two pacing frequencies S, - 1 and 
3 Hz, with S 2 voltage equal to S, voltage. The maximum following 
frequency (MFF) is measured by incrementally increasing the S, rate 
"until the tissue Is no longer able to follow each stimulus and adopts 
a 2:1 rfcyths. MFF is inversely proportional to ERP ( 1000 /MFF) -ERP 
in msec. To record changes in tissue conduction time (CTIME) . teflon 
coated sliver bipolar electrodes are gently placed against the endocardial 
surface of che RV strip. Th. blphaslc electrogram Is displayed on 



an oscilloscope (Tektronix Type 502A). Polaroid photographs of the 
potentials are taken and changes in CTIME are measured frcra the photo- 

— » 

graphs. Since the positions of the recording electrode relative to 
the stimulating electrode remain constant throughout an experiment, 

5 an increase in CTIME is equivalent to a decrease in conduction velocity. 

The temperature of the baths and jwrfusate is maintained at 30°C 
by a circulating heat pump (Kaake Type F) connected to a glass heat 
exchanger. The tissue perfusate contains (mM): NaCl 118; KC1 5.4;. 
NaHC03 25; MgCl2 1.2; KH2PO4 1; CaCl2 2.4 and glucose 10. The normoxic 

10 perfusate is aerated with 95* 02 plus 5J COj which buffered the solution 
to pH 7.410 PO2 568 and PCO2 35 mmHg. 

Illustrative examples are for each of 9 different compounds. 
Of these, one is sotalol, one Is cl of 111 tun bromide , three are known 
analogs thereof (the known compounds are described in Table" 2 and 

]5 are compounds! of Formula III) and four are novel compounds or novel 
intermediates of this invention synthesized according to the procedures 
discussed herein. Each compound is dissolved In tissue perfusate and 
10-2 molar stock solutions are prepared. These solutions are kept 
at 4°C* After control measurements. Increasing concentrations of 

20 test compound are added In microliter allquots to each bath. Noncumulative 
dose effects are measured 30 minutes later and the tissue washed. 

Each tissue serves as Its own control. Data are reported as 
mean percent' change ± SEH. Paired t-tests are used to evaluate 
25 significance at the p<0.05 level. " 

Table 1 shows the results of testing for each of four compounds 
which are novel compounds or novel Intermediates of the present invention 
by the means described above to show antiarrhythmic effect. 

Table 2 shows the results of testing sotalol compound No. I, 
30 clof ilium compound No. 2, which are both named and discussed above, 
and three analogs thereof. The testing is accomplished In the same 
means as used for testing the compounds of Table 1 . 

In both of the above Tables t and 2 descriptions for the 
various markings are as follows: 
35 A single arrow indicates a statistically significant change (increase 

or decrease) usually greater than a 10$ change from control. 
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A double arrow Indicates a greater than 30* change. 

Art arrow in parentheses (♦) Indicates that the change was not 
statistically significant. 

An asterisk indicates that the effect appears to be do3e related. 

The molar concentrations of the compounds in the tissue perfusate 
are indicated. 

CT is the change In time required to conduct a pulse between 
two electrodes mounted on a strip of right ventricular tissue, an 
Increase in CT represents a decrease in conduction velocity. 

ERP1 and ERP3 represent changes in the effective refractory period 
of papillary muscles stimulated at a constant frequency of 1 or 3 
Hz respectively. 

HFT represents the change In maximum following frequency of the 
papillary muscle determined by gradually Increasing the stimulus frequency 
until the tissue is no longer able to respond on a one to one basis. 
A decrease in MFF indicates an increase in effective refractory period. 

♦dF/dt is a measure of the contractility of the tissue during 
the up stroke or phase 0 of the action potential. A decrease In *dr/dt 
Is an Indication of a decrease In contractility or negative Inotropic 
effect — an undesirable affect on the tissue. 

Auto Is an indication of the change in the rate of spontaneous 
contraction (automaticity) of the right atrial tissue. 

In addition to their antiarrhythmic activity, the compounds of 
formula I have a positive Inotropic activity which will make them 
useful for treating conditions requiring Increased myocardial con- 
tractility. Such conditions are generally found In chronic cardiac 
failure. A specific compound that has thi3 property is cctapound ifo. « 
in Table 1. 

It Is readily apparent from Table T that the compounds of this 
invention increase the refractoriness of cardiac tissue but do not 
have undesirable effects at the concentrations tested. Each gives 
a much better effect on the refractory period than either sotalol 
(No. 1 In Table 2) or clof ilium (No. 2 in Table 2). 

Further, compound No. 1 of Table 1 Is found to be Inactive In 
a CNS receptor binding assay for opiate, antipsychotic, benzodiazepine, 
muscarinic cholinergic, beta-adrenergic, alpha- 1 adrenergic, alpha-2 
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adrenergic and serotonergic activity. This Inactivity suggests that 
this specific compound and mesbers of the tertiary arr.tne type compounds 
do not have undesirable effects on these receptors. This Is contrary 
to the teaching for sotalol and analogs of sotalol as disclosed In 
the Mead Johnson patents cited above which are claimed to have adrenergic 
agonist and antagonist effects. Seme compounds of formula II. Including 
No. 1 of Table 1. have been determined to have soc-e type of CNS activity. 

Finally, the compounds having the formula I, for example, 2., 
3., and H. of Table 1 are preparer, from novel intermediates having 
the formula II. Both novel intermediates having formula II and novel 
compounds having formula I are limited to substltuents not including 

-C(-O) in place of -CH(R2)-. 

Additionally, the process of this invention requires a tertiary 
amine of formula II to obtain a quaternary amine as N*R 3 RaR 5 X- in 
the novel compounds of formula I. ? Thus, the definitions required 
as R 2 , Rn and R 5 in formula II can be sa'd to contribute to the significant 
increase In desirable refractoriness of cardiac tissue provided by 
the compounds of formula I having related definitions without other 
undesirable effects as found for compounds previously known. 

Based upon test results in ex-vlvo animal model systems, the 

following compounds of this invention are preferred: 

N-LU-rz-CethylheptylaoinoJ-l-hydroxyethylJphenyllniethanesulfor^ide; 

N-[4-[2-(ethylheptylaaino)ethyi]phenyl]methanesulfonaaide; 

K _ru_[i,_(ethylheptylamino)butyl]phenyl]methazie3ulfonaaide; 

N _r4_ t u-(et±yihe P tylamino)-l-hydroxybutylIphenyl]r!ethanesulfc^a=dde; 

H-^-ta-Chexahydro-lH-azepin-l-yD-l-hydroxyethyllphenyllmethane- 

sulfanainl.de ; 

N<^2-(ethylpentylafflino)-T-hydroxyethylJphenyl]tnethanesulfor^de; 
N-C«-C2-(ethyldecylaaiino)-1-hydroxyethyl]phenyl]methan2sulf6namide; 
N _j;i,_£U_( eth yldecylaaino)-t-hydroxybutyl3phenyl]methanesulfonamicSe; 
H-[2-C2-(ethylheptylaoino)-T-hydroxyethyl]phenyl]methanesulfcxiaoide; 

N-C3-C2- (ethylheptyl amino )-1 -hydr oxyethyl ]phen yl ]raethanesulf onanide ; 
N-[»J-C2-(ethylheptylamino)t*l-hydroxyethyl]phenyl]-S-(methyl)- 

methanesulfonamide; 

M.N-diethyl-N-heptyl-B-hydroxy-»»-[(methyl3ulfonyl)amino]benzene- 

ethanaainiuo bromide; 
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H,N-dlethyl-N-hbptyl-«»-C(methyl3ulfonyl)aaino]ben2enebutanaininl.jm 

bromide. 

The most preferred compounds are: 
H-[*-C3-(1-hexaBethylenein^ 

sulfonamide; 

H.N-dlethyl-N-heptyl^ 

bromide* 

Processes for preparing the compounds of the present invention 
having formula I/II include processes to prepare novel intermediates 
II and processes to prepare novel compounds I free the novel intermediates 
II. Generally, these processes are described in the following material 

and shown in Charts I-XIII. 

The intercalate compounds herein and compounds of the formula 
are isolated from their reaction mixtures by methods known in 
15 the art such as extraction, crystallization, chromatographic procedures 
and the like. 

It will be apparent to those skilled in the art that -her. the 
R 2 substituent of fcrmula I/II is hydroxy, the compound has an asymmetric 
carbon atom. Where the ethylene bridge Joining the amine to tne 
sulfonamide does not contain an additional assymetric carbon atom 
two enantiomeric forms exist. Where the ethylene bridge does contain 
an additional assymetric carbon, two racemic .-codification* of the 

-ix ^nci <=*•« of a oair of enant loner phi c 
product exists each of wnicn . consis-s o t a ?a*r 

f<ras. All of these enantiomers and mixtures thereof and other stereo- 
isomer^ forms of the substances of. formula I/II are included within 
the scoce cf this invention. 

in using the methods of the following charts and their descriptions 
p Cr , in , as would be evident to those skilled in the art. care must 
b* taken to avoid undesirably altering additional functional groups 
,„ pr»s-nt. It is believed that sufficient synthetic steps and sequences 
of" steps are disclosed herein to allow considerable flexibility in 
choosing a "synthetic path which does not undesirably change additional 
functional groups present. The requirements for. and the use of. 
protecting groups are known by those skilled in the arts e.g.. fcr 

ot-ticn cf Mine or hydroxy functionality. See for example: 

j.r.W. ScOmie, Aivances in c s«nic cr.e-.i3-. 
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Boissonas, Advances In Organic Chemistry, 3:159-190. (1963); "Protective 
Croups in Organic Chemistry," J.F.H. McOtnle, Ed., Plenum Press. New 
York, 1963, pg. 71; and "Protective Groups in Organic Synthesis," 
Theodora W. Greene, John Wiley and Sons, New York, 1981. 

In the following charts, acetophenone intermediates for compounds 
of formula I/II where R, i 3 halogen are made by known methods, eg. 
Lutz, R.E., et al., J. Org. Chem., 12:617-703 at 681, 19«<7. Preparations 
11 and 12 below exemplify halogenatlon processes. 

CHART I 

In Chart I Steps I and IX sulfonanilides are prepared by the 
reaction of an aniline, which Is known or made by known procedures, 
with the appropriate sulfonyl chloride. A tertiary amine base is 
usually used to neutralize the acid formed In the reaction; pyridine 
or triethylamine can be used for this purpose; however, ir desired 
an excess -1 of the aniline can be employed. Solvents such as tetra- 
hydrofuran, diaethyl f ormaalde toluene or pyridine (in excess) can 
be used. 

Continuing in Chart I Step II, the sulfonanllide prepared in 
step I is used to prepare an arylketone. 

The arylketone is preferably prepared in Step II via a Friedel- 
Crafts reaction of the sulfcnanlllde with an appropriate acyl halide 
or anhydride. Catalysts for this reaction Include aluminum chloride 
or other Lewis acid; solvents include carbon disulfide, chlorcbenzene 
or other inert solvent. 

The same arylketone prepared in Step II may also be prepared 
in Step X from the acetophenone which is product of Step IX. That 
is, bromination of acetophenones can be accomplished with brooine 
in solvents such as diethyl ether, chloroform or methylene chloride. 
Peroxides such as benzoyl peroxide can be used as catalysts. 

Then, finally in Chart I the arylketone may be treated as shown 

in steps IV and V to obtain the compound of formula H 1 or may be 

treated as shown In Steps III and VII to obtain the compounds of fonnula 

H 2 . Each of these steps Is generally carried out In the following 
manner: 

Step III - Alkylatlon of an amine with a halide is usually carried 
out in a solvent such as a lower 3lkanol. tetrahydrof uran, dimethyl- 
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rormamide, acetonltrlle, or dlmethylsulf oxide. An excess of the amine 
1 3 often used to neutralize the acid formed in the reaction and to 
prooote* formation of the monoalkylation product. Other bases such 
a3 alkali metal carbonates can also be used to neutralize the .acid. 

Step IV - Reduction of an aryl ketone of this type to the 
corresponding hydrocarbon can be accomplished with a trialkylsilane 
and an acid according to the method of Doyle and coworkers [C.T. West 
et al.. J. Org. Chem. 38, 2675 (1973)]. At least two equivalent* 
of the trialkylsilane. conveniently triethylsilane. are required but 
an excess can b4 used if desired. An excess of the acid, usually 
trifluoroacetic acid, is employed, often as the solvent; however, 
cosolvents such as carbon tetrachloride, acetonltrlle or nitromethane 
can also be used. Temperatures of 25-1 00°C can be employed in the 
reaction. 

Step V - See Step III above for generally effective process condi- 
tions. 

Step VII - Reduction of the arylketones can be accomplished by 
catalytic hydrogenation using, for example, palladium catalysts such 
as palladlum-on-carbon or by chemical methods such a 3 sodium borohydride 
in alcoholic or aqueous alcoholic solvents or sodium cyanoborohydride 
in acidic media such . as dilute hydrochloric acid with or without an 
organic cosolvent such as an alcohol or acetonltrlle. 

When R 5 of a formula I/II compound is to be methyl, this methyl 
group can be Introduced by using in the synthesis of the said formula 
I/II compound an appropriate N-aethyl substituted starting materiaL 
which is known or can be made by Known methods. For example, referring 
to Chart I. the starting material for Steps II or X are N-methylated 
as in Step XI by reaction with a suitable base, for example sodium 
hydride in a suitable solvent, for example tetrahydrof uran . dimethyl- 
formamice, or the like, or mixtures of such solvents, followed by 
reaction with methyl chloride, bromide or iodide to form the desired 
N-aethylated compound. Alternatively, the appropriate N-methylaniline 
compound is prepared by the method of Step XI of Chart I and is used 
as starting material in Steps I or IX. In each case these N-methylated 
compounds are then subjected to subsequent steps in Chart I to produce 
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formula I/II compounds wherein R6 is methyl. Similarly , all of the 
compounds I/II wherein f*6 Is methyl are prepared. 

CHART II 

In Chart II Step I a Mannich reaction, of a known acetophenone 
with formaldehyde or an alkyl aldehyde and a secondary amine is carried 
out usually in aqueous solvents, perhaps with a lower alkanol as a 
cosolvent to aid solubility. The reaction Is catalyzed by a mineral 
acid such as HC1, HBr or H 2 S0u, Alternatively, the Mannich reagent 
of formula X can be prepared by the reaction of the appropriate diamine 
of formula XI with an acid halide or anhydride, e.g.. acetyl chloride 
or trlfluoroacetlc anhydride. This reagent which can be prepared 
in situ in anhydrous solvents such as methylene chloride, tetrahydrof uran 
or dlmethylfonnanide is then allowed to react with the acetophenone 
under essentially neutral conditions. Temperatures of 0-50«C are 
operable for the latter reaction. 

The product of Step I Chart II cay be reduced by hydrogenation 
as shown in Chart II Step IV. The conditions are similar to those 
described in Step VII of Chart I above. ^ 
When dimethylaaine is used in Step I Chart II the product may 
be reacted with a methyl hallde or . a sulfate to give a Quaternary 
atnnonium salt shown in Step II of Chart II. The Chart II Step II 
reaction can be carried out In an excess of the alkylating agent or 
in a solvent such as ether, tetrahydrof uran or especially acetonltrlle. 
Elevated temperatures, conveniently the" reflux temperature of the 
reaction mixture can be employed. 

The quaternary ammoniua salts of this type will react with a 
secondary- anlne as shown In Step III of Chart II to give a tertiary 
amine and trlmethyl amine gas. The reaction Is usually carried out 
in solvents such as dimethyl formamide or In an excess of the amine- 
(NHRUR 5 ) as solvent. Elevated temperatures (25-100°C) are usually 
required. In Step IV of Chart II. the tertiary ketoamines are reduced 
to compounds of formula II 2 . The reaction conditions are similar 
to those described for Step VII of Chart I. 

CHART III 

In Chart III it is shown In Step I that amides can be prepared 
from known carboxylic acids by treating an activated derivative of 
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the acid [e.g.. acyl hallde. anhydride, mixed anhydride, imidazole 
(prepared from the acid and 1 , T •-carbonyldlimldazole) or activated 
' • eater Ce.g.. prepared from the acid with DCC/HOBT. dicyclohexylcarbc- 
dilolde/1-hydroxybenzotrlazole)] with an appropriate amine. 
5 . • m Step II amides of this type can be conveniently reduced to 

the corresponding amine of formula U } with lithium aluminum hydride, 
■'. dlborane.or the dimethylsulf ide complex thereof. Tetrahydrof uran . . 
diethylether, dloxane. benzene or toluene are useful solvents. Elevated 
' temperatures, conveniently the reflux temperature of the reaction 
10. mixture, are usually required. 

. CHART IV 

The methods of Chart IV are used to prepare compounds of the 
formula I/II wherein R2 Is hydrogen and n Is 1,2,3 or H. 

Step I is the formation of an amide as described above for Step 
"l5 1 of Chart III. A starting material containing unsaturation such 
a3 4-nltrocinnaaic acid and the like is also used in the process of 
Chart IV, and the double bond thereof is reduced in Step II of Chart 
IV. 

Step II is nltro group reduction as described above for Step 

20 VIII of Chart I. 

■ Step III is the sulfonylatlon of the primary amine as described 

for Step I of Chart I. 

Step IV is the reduction of the amide carbonyl as described for 

step 2 of Chart III. . 
25 Reversal of steps III and IV of Chart IV produces the same end- 

product. 

CHART V < 

The methods of Chart V are used to prepare compounds of the formula 
II 2 . wherein n is 2 to M and R 9 adjacent to the nitrogen Is hydrogen. 
30 Step I is amide formation as described herein for Step 1 of Chart 

III. 

Step II is the reduction of both the nltro group and the non- 
aa ide carbonyl, e.g. by catalytic hydrogenation using a palladium 

catalyst. 

35 Step III i3 the sulfonylatlon of the primary amine as described 

for Step I of Chart I. 
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Step IV l 3 the reduction of the amide carbonyl a 3 described for 
Step II of Chart III. 

CHART. VI 

Chart VI merely shows alternative uses of various steps described 
in the Charts I and III using variations to obtain compounds of formulae 
Hi or H 2 wherein n-q and is therefore an integer 3 or U. Description 
for appropriate process conditions of this chart are as follows: 

For Step I of Chart VI see Step II of Chart I. 

For Step II of Chart VI see Step I of .Chart III. 

In Step III of Chart VI the ketcamides prepared according to 
Step II are reduced with diborane or the dimethylsulf ide complex thereof 
to give compounds of formula II, , wnereln n . q . Tetrahydrofupar|f 
diethylether, dioxane, benzene or toluene are useful solvents. Elevated 
temperatures, conveniently the reflux temperature of the reaction 
mixture can be employed. 

In Step IV of Chart VI, it is shown that reduction of the ketoamides 
prepared in Step II with lithium aluminum hydride will give compounds 
of formula Il 2 wnere in n - q. This reduction is carried out under 
carefully controlled conditions at a temperature of 0 to -5°C. Solvents 
such as diethyl ether or tetrahydrdf uran are suitable for this reaction. 
This reduction is carried out in refluxing THF, complete reduction 
of both carbonyls can result giving a compound of the formula n, 
in addition to a compound of the formula II2. 

CHART VII 

Chart VII describes the process for making compounds of formula 
II 2 wherein n is 3 or H and R 9 adjacent to the nitrogen atom oust 
be hydrogen. Chart VII begins with known carboxylic acids as described 
and shown to be prepared by the process of Step I of Chart VI. The 
carboxylic acids are then reduced as shown by step I of Chart VII 
under very mild conditions by diborane. Thus, one equivalent of diborane 
in a solvent such as diethyl ether or tetrahydrof uran at C-25'C should 
be used for this selective reduction. 

In Step II of Chart VII preparation of a methanesulfonate (mesylate) 
from an alcohol Is usually carried out with methajiesulfonyl chloride 
and triethylanlne in methylene chloride at 0°C. Mesylates react well 
with secondary amines to give the corresponding alkylation products. 
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For Step III of Chart VII see Step VII of Chart I. 

CHART VIII 

Chart VIII describes the process for making compounds of formula 
II] wherein n-q and q-3 or H. Chart VIII begins with a known carboxyllc 
5 acid as prepared by the process described and shown in Step I of Chart 
VI, Then in Step I of Chart VIII aryl ketones of this type are con- 
veniently reduced by the Clemmenseri reduction with zinc and hydrochloric 
acid. For a recent review see E. Vedejs, Organic Reactions 22, 401 
(1975). 

10 For Step II of Chart VIII see Step I of Chart III. 

For Step III of Chart VIII see Step II of Chart III. 

CHART IX 

Chart IX describes the process for making compounds of formula 
I/II wherein Rg 13 C1-C4 alkyl and R9 is bonded to the carbon atom 
]5 bearing the -N(Rij)R5 group. 

Step I is the reaction of a carboxyllc acid with an alkylllthium 
(at least & equivalents) in a suitable solvent such as THF, diethyl 
ether, HMPA and the like, to produce the alkyl ketone. 

Step II Is the reductive ami nation of a ketone with sodium cyano- 
20 borohydride to produce a compound of the formula I/II. 

CHART X 

Chart X describes the process for making compounds of the formula 
III wherein n is zero. 

For Step I of Chart IX, see Step III of Chart I. 
25 For Step II of Chart IX, see Step XII of Chart I. 

For Step III of Chart IX, see Step I of Chart I. 

CHART XI 

Vhen the amination procedure of Step III of Chart I is used for 
the preparation of compounds of the formula II wherein n is 1 and 
30 RSOgNH- and -C(0)CH23r are on adjacent carbon atoms (ortho to each 
other, . a higher temperature is desirable and then a competing reaction 
nay reduce or eliminate the formation of the desired Step III product. 
To avoid the competing reaction, such compounds are prepared according 
to Steps I-IV of Chart XI, which is also applicable to preparation 
35 . of the corresponding meta and para Iscaers. 

For Step I of Chart XI, see Step VII of Chart I. 
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For Step II of Chart XI, see Step III of Chart I. 

For Steps III and VI of Chart XI. see Step VIII of Chart I; In 
Step VI. hydrosenolysis of the acetate group also occurs. 

For Steps IV and VII of Chart XI, see Step I of Chart I. 

An alternative synthesis of compounds of the formula II wherein 
R 2 i 3 hydrogen and n-1 is represented by Steps I. II, V. VI. and VII 
of Chart XI. 

Step V is the conversion of the alcohol, to the acetate ester. 
e g by reaction with acetic anhydride in pyridine. 

' ' step VI is the catalytic reduction of the nltro group which is 
also attended by hydrogenolysls of the acetate group. 

Step VII is the reaction of the aniline NH 2 with a sulfonyl chloride 
ln pyridine with or without an added cosolvent such as tetrahydrof uran. 

CHART XII 

Chart XII describes the preparation of compounds of the formula 

I/II wherein R2 is hydrogen. 

Step I 1= the rotation of the benzyl ester of an a^inobenzolc 
or aalnophenylaUanolc acU In a suitable solvent such as carbon tetra- 
chloride at the reflux temperature of the fixture with removal of 
the water foreed to produce the p-toluenesulfonate salt of the aulno- 

benzyl ester. u , urr1 
in Step II said salt Is neutralized with saturated aqueous KaHCO,. 

The resulting free base Is treated to remove any residual water, e B b, 

- addition and evaporation of benzene and/or lyophlllzatlon. and t e 

a„l„e is reacted with the appropriate sulfony! chloride by methods 

as described ln Step I of Chart I. 

Step III is the catalytic hydrogenolysls of the benzyl ester, 
e.g. with Pd/C catalyst in a suitable solvent such as ethanol to produce 

the corresponding acid. 

For Step IV of Chart XII. see Step I of Chart III. 
For Step V of Chart XII. see Step II of Chart III. 
The process of Chart XII Is also applicable to the use of the 
corresponding Restituted aminobenzolc acids as starting materials, 
and compounds of the formula II, wherein n is zero result therefrom. 

CHART XIII 

35 
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Finally, In Chart XIII compounds having formula II are shown 
to be intermediates useful for preparing the novel cccpounds having 
foriffula I. 

This reaction can be carried out in an excess of the alkylating 
5 agent or in a solvent such as ether, tetrahydrof uran or especially 
acetonltrlle. Elevated temperatures, conveniently the reflux tecperature 
of the reaction mixture can be employed. The quaternary asmonium 
salts having formula I herein are isolated either as gums or as solids 
by crystallization. The counter ions (X") can be exchanged by method3 
10 known in the art of Ion exchange chemistry. 

The processes for preparing novel intermediates having a formula 
II and novel compounds having a formula I are specifically described 
fully irr the preparations and examples below. These examples are 
not meant to be limiting and variations in the general processes described 
]5 above within the scope of compounds defined by both formula I and 
II herein are within the skill of the ordinary artisan. 

As used in the present invention definitions of abbreviations 
or terms are as follows: 

CDI Is 1 , T-carbonyldtimidazole. 
20 Celite is a filter aid. 

CH2CI2 is methylene chloride. . 
CH3CN is acetonltrlle. 
d is decomposition. 
DMF Is dlmethylfbrmamide . 
25 EDC is 1-ethyl-3-(3~ciimethylaminopropyl)carbodiimlde hydrochloride. 

EtOAc Is ethyl acetate. 
EtOH Is ethanol. 
Et20 is diethyl ether. 
KBOT is 1-hydroxybenzotriazole, 
30 HC1 Is hydrochloric acid. 

HOAc Is acetic acid. 
IR is infra red spectra. 
M* is parent ion. 
MeOH Is methanol. 
35 MgSOu is magnesium sulfate. 

MS is mass spectroscopy. 
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Na 2 SOu Is dl sodium sulfate. 

NHjjOH is ammonium hydroxide. 

NMR is nuclear magnetic resonance. 

Pet ether is petroleum ether. 
5 SSB is Skellysolve 3 (essentially n-hexane) see the Merck Index. 

. TFA is trifluoroacetic acid, 

TKF is tetrahydrof uran. 

TLC is thin layer chromatography. 

tR is retention time, 
in UV is ultra violet. 
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Preparation 1 Methanesulfonanllide, Chart I; Step I. 

' T^hTnically stirred solution of aniline (139.7 g. -1.5 mole) 
in -pyridine (2 liters), under N 2 Is cooled In an lcebath. Methanesulfonyl 
chloride (171.8 g. 1.5 mole) Is added dropwise to this solution while 
the temperature is maintained at 15-20'C. which results In a red-orange 
color change In the reaction mixture. After the addition Is complete 
the ice bath Is removed and the reaction Is allowed to continue at 
ambient temperature. By TLC on silica gel (2.5* MeOH:CH 2 Cl 2 ) the 
reaction Is complete after 2 1/2 hours. The reaction mixture is con- 
centrated in vacuo and the residue Is combined with 700 ml of water 
which results in crystallization of a dark red material. This material 
is filtered and washed several times with water. The filtered material 
is dissolved in CH 2 C1 2 . washed with brine, dried (Na 2 S04) . and concentrated 
in vacuo. The residue Is dissolved in hot ethyl acetate, treated 
with Darco (decolorizing carbon) and crystallized to yield four crops 
of methanesulfonanllide 157.37 g. 19.27 g. 26.55 g. 5.07 g which had 
a mp: 93-9U°C. 

Anal. Calcd for C 7 H 9 NS02: C, 19.10; H, 5.30; N, 8.18; S, 18.73- 
round: C, 48.7*; H, 5.52; N. 8.08; S, l3.*8. 

3y essentially following the above procedures and using the 
appropriate starting compounds, the following compounds can be obtained: 

tt'-acetylaethanesulfonanllide 

2'-acetylc:ethanesulfonanilide 

3'-scetylffiethanesulfonahllide and the like. 
Presaratlon 2 H-C(Methylsulf onyl )amlno]-Tr-oxobenzenebutanoic 

~~ Acid. Chart VI; Step I. 

A necftazTlcally stirred suspension of aluminum chloride (88.0 
g 0.66 moles) and 150 ml of carbon disulfide under H 2 is cooled in 
an i,e tatft. Methanesulfonanllide as prepared in Preparation 1 (30.0 
g 0.175 »ol) and succinic anhydride (17.5 g. 0.175 mol) are combined 
are added rapidly to the cooled reaction mixture. The Ice bath is 
re-ov-d and the mixture is stirred at ambient temperature for 6 hours. 
<T» -action mixture is then heated to 55«C and allowed to continue 
rcr ,8 hours. The reaction mixture is separated into two layers the 
oottco of which solidifies. The upper layer is decanted and the remaining 
so'ld laver is cieccmposed with Ice. The resulting suspension is filtered 
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. / . and tne solid la washed several, times with methylene chloride and 

/ dissolved In a mixture of saturated sodium bicarbonate (500 =1) and 

/ water (500 31I). This solution is acidified (pH2) with HG1 and the 

f resulting precipitate Is collected by filtration, redissolved In NaHC0 3 

5 and reprecipitated with HC1. The solid, H-[(methylsulfonyl)aaino]- 
Y-oxobenzenebutanolc acid, Is collected by filtration and dried to 
give the title compound with mp 198-200°C. 
. j Anal. Calc'd for 0,^13^05: C, 48.70; H, 4.83; N, 5.16; S, 

. . : I 11.82. 

! 10 Found: C, 48.81; h, 4. 87; N, 5.00; S, 11.56. 

! Praparatlon 3 M-Ethyl-N-heptyl-Y-oxo-H-[(methylsulfonyl)aialrK3]ben- 

:| zenebutanamlde , Chart VI; Step II. 

A stirred solution of 4-C(methylsulfonyl)amlno]-Y-oxobenzenebutanolc 

i acid as prepared in Preparation 2 (12.0 g, 0.044 aol) In DMF (100 

I 15 ml ) under N 2 is cooled in an ice bath to 5°C and treated with 1-hydroxy- 

; benzotrlazole (5.94 g. 0.044 mol) and N.N'-dicyclohexylcarbodi ial de 

' (9.08 g, 0.044 mol). After 1 hour, ethylheptylaalne (6.3 g, 0.044 

i 

I mol 5 13 added; after an additional 30 minutes the ice bath Is removed 

I 30(1 the nixture is kept at aoblent temperature' for 18 hours. The 
j 20 reaction mixture is filtered over a Celite filter aid and the filtrate 

i 13 concentrated under vacuum. The resulting material Is dissolved 

j in CH 2 ci2; washed with dilute HC1, NaHC.03 and brine; dried (iVa 2 S0O 

; and concentrated. The residue is chromatographed over silica gel 

j (1.25 kg) with 5% MeOH:1* NHi,0H:CH2Cl2. The N-ethyl-N-heptyl-Y-oxo- 
! 25. 1 *-C(methylsulfonyl)amino]benzenebutanamlde thus obtalned-ls crystallized 

i from Et0Ac:SSB to yield 10.77 g, mp 100-102°C and 2.32 g, mp 99-101 °C. 

! The analytical sample has a mp 102-103°C. 

j Anal. Calc'd for C20H32N2SOH: C, 60.57; H, 8.14; N. 7.07; S, 
I . 8.08. 

30 Found: C, 60.20; H, 8.13; N, 6.98; S, 7.87. 

Preparation 4 n 2-Broraoacetyl )methanesulf onanil ide , Chart 

I; Step II. 

Methanesulfonanllide' as prepared in Preparation 1 (172.0 g, 1.0 
mole), broraoacetyl bromide (363-35 g, 1.8 mole), and 1 liter of carbon 
j 35 disulfide Is combined under N 2 with vigorous mechanical stirring. 

Anhydrous aluminum chloride (400.0 g, 3.0 mole) is added in portions 
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to this mixture over 1-1/2 hour resulting In a deep red color and 
separation of ' the reaction mixture Into two layers. Following the 
addition, the reaction is stirred at aobient temperature for 4 5 sinutes 
and is then heated to reflux. After refluxing for 1 hour the oil 
5 bath is removed and the reaction is stirred at room temperature overnight. 
The two layers are allowed to separate and the upper layer is decanted. 
The viscous dark brown layer remaining is slowly poured over a mixture 
of crushed ice and 400 ml of concentrated HC1. This results in decomposi- 
tion of the dark material with violent fuming, and yellow precipitate 
10 formation. The resulting precipitate Is filtered then washed with 
H 2 0. a small volume of EtOH. and ether. The remaining solid is crystal- 
lized from large volumes of CH 2 C1 2 containing a small amount of MeOH 
to aid in solubility which yielded 3 crops of the title compound, 
op. 186-188»C; [according to the literature, R.H. Uloth. et al.. J. 
15 H ed. Chem. 9. p. 88 (1966). mp. 190-191°C dec.]. 

Preparation 5 N-[ 4- ( 2-Bromoethyl >phenyl ]methanesulf onaaide , 

Chart I; Step IV. 
According to the method of Doyle and coworkers in C.T. West, 
et al.. J. Org. Chem. 38. 2675 (1973). a stirred mixture of *-(2- 
20 bromoacetyDmethanesulfonanilide as prepared in Preparation 4 (6.0 
g, 0.021 mol). triflucroacetlc acid (32.7 g. 0.287 mol) and triethyl- 
silane (10.5 g. 0.0S02 mol), under N 2 . is refluxed for 2.5 days and 
concentrated in vacuo. The residue is mixed with toluene, concentrated, 
dissolved in 1N NaOH and washed with Et 2 0. The aqueous layer is acidified 
25 with HC1 to P H 2 and extracted well with Et 2 0. The combined organic 
extracts are dried (MgSOn) and concentrated in vacuo. The residue 
is chromatographed on silica gel (300 g) with 1.55 MeOB:CH 2 Cl 2 and 
N-[U-(2-bromoethyl)phenyl]methanesulfonamide is crystallized from 

EtOAc-.SSB. mp: 92-91 °C 
30 The analytical sample rap is 98-100°C. 

Anal, calc'd for C 9 H! 2 BrN0 2 S0: C. 38.86; H. 4. 3 2; Br. 28.73; 

N, 5.0U;.S. 11.52. 

round: C. 37.89. 37.94; H. 4.23. 4.28; 3r. 29.13; N, 4.94, 5.20; 

S, 11.34. 

35 Preparation 6 N-[4-[< Ethylheptylamino Jacetyl Dphenyl ]methane- 
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sulfonamide, Monohydrochlorl de , Chart I; Step 
III. 

ll *-(2-5roGioacetyl)methar.esulfonanllide as prepared in Preparation 
U (10.8 g, 0.037 ml) 13 added in portions to a mechanically stirred 
ice cold solution of ethylheptylamine (12.3 g, 0.0858 mol) in 250 
ml of MeOH under N2. The reaction is then allowed to continue at 
ambient temperature for 18 hours, at which time the mixture Is con- 
centrated in vacuo. The residue is combined with dilute NaOH and 
extracted with ether. The resulting aqueous layer is acidified with 
dilute HC1 (pH «-5) and extracted with CH2CI2. The combined organic 
extracts are washed with brine, dried (Na2S0ii) and concentrated in 
vacuo. The residue in EtOH is acidified with ethanollc HC1 and the 
product is crystallized from EtOH.-EtOAc to yield N-[4-[(ethylheptyl- 
ardno)acetyl]phenyl]methanesulfonaailde, .nonchydrochloride , mp. 163-169°C. 
The analytical sample mp. is 169-170°C. 

Anal. Calc'd for C18H31N2SO3CI: C, 55.29; K, 7.99; N. 7.17; 
CI. 9.07; S, 8.20. 

Found: C, 55.19; H. 7.93; N, 7.13; CI, 9.22; S. 8.10. 

In a similar manner using appropriate reactants substituted in 
the above Preparation 6 the following corresponding compounds are 
prepared. 

N-[«C(hexahydro-l ( 2H)-azocinyl )acetyl]phenyl jsethanesulfonamide 

KC1, mp. 2U3.5-2^6»C d, 

N-[M-[(hexahydro-1H-azepin-1-yl)acetyl3phenyl]methanesulfonanlde 

HC1, Mp. 259-261 °C d. 

Preparation 7 N -Ci»-[2-(Hexahydro-1H-azepin-l-yl)-1-oxcet;hyllphenyl]- 

methane3itlf on amide. Chart I; Step III. 
4i_(2-Brccoacetyl)methanesulfonanllide aa prepared in Preparation 
4 (2 g, 6.85 mrnol) is added in portions over 8 minutes to hexaaethyl- 
eneimine (1.62 ml, 11.* mmole) in 25 ml acetonitrile cooled in an 
ice bath over nitrogen. The mixture is stirred In the cold for 5 
min. at ambient temperature for 5 hrs and then concentrated in vacuo* 
The residue Is treated with EtOAc and a suspended solid is collected 
on a filter and washed with EtOAc. The combined filtrates are concentrated 
in vacuo. A solution of the residue is treated with 5 ml of 2.8 N 
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HCl:Et 2 0 and a precipitated solid 13 collected on a filter. The title 
compound Is recrystalllzed from MeOH; m.p. l62-l"63°C. 
ft Preparation 8 % -(( H ethyl sul fonyl )aail no )proplophenone , Chart 

f I; Step IX. 

) 5 (a) To a solution of 10 g (67 mraol) of p-aminopropiophenone 

in 100 ml of dry pyridine at 0-1 0°C is added 8.5 g (7** maol) of methane- 
sulfonyl chloride over 15 min. The reaction Is stirred Q-10°C for 
1 hr , room temperature overnight and diluted with ice-water. The 
solid is collected, washed with water and recrystalllzed from methylene 
]Q chloride-methanol-pet . ether; m.p. 162-163°C. 

Anal. Found for C10H13NO3S: C f 52.52; H f 5.74; N t 6.19. 
(b) Using the same procedure and making noncritical variations, 
N-(^-acetylphenyl )methanesulfonamide can be obtained from ^-aminoaceto- 
phenone and N-(3~acetylphenyl Jmethanesulfonamide from 3 '-aainoaceto- 
15 phenone. 

Preparation 9 3 '-Methyl-* '-ni troacetophenone , Chart I; Step 

Villa. 

3 '-Methyl-U f -ni troacetophenone is prepared by adaptation of the 
procedure for o-ni troacetophenone from o-nitrobenzoyl chloride. Organic 

20 Synthesis Collective Vol. IV, p 708. 

Acid Chloride : The acid, 3 f -aethyl-ft-nl trobenzoic acid, (36.23 g, 
0.2 Esol) and 300 ml of thlonyl chloride is heated at reflux for 1 
hr. Excess thlonyl chloride is evaporated. The residue is diluted 
with methylene chloride and concentrated. 

25 To 5. 1 * g (0.22 g atom.) of magnesium turnings is. added 5 ml (0.085 

rcol) of absolute ethanol and 0.5 ml of carbon tetrachloride. After 
the reaction starts and continues for a few minutes, 150 ml of dry 
ether is added carefully. A solution of 35.2 g (0.22 mol) of diethyl 
malonate in 20 ml (0.3* mol) of absolute ethanol and 25 ml of dry 

30 ether is added with stirring at rate of rapid boiling. Heat is supplied 
when required and stirred at reflux temperatures for 3* 1 * hrs. 

The crude acid chloride (above) in 50 ml of dry ether is added 
at reflux over 15 min; stirred at reflux until too viscous to stir 
and left at room temperature overnight. 

35 The reaction is cooled, and shaken with cold, 25 g of concentrated 

sulfuric acid in 200 ml of water. The ether layer is separated and 
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combined with ether extracts of the aqueous layer. The ether 13 concen- 
trated; 60 ml of glacial acetic acid, 7.6 ml of concentrated sulfuric 
acid -and *0 ail of water are added and the mixture is stirred at reflux 
for k hrs. The mixture Is cooled, basifted with 20i sodium hydroxide 

5 and extracted with ether. The organic layer is washed with water, 
dried and concentrated. Trituration is with Et20-pet. ether yielding 
3 1 -methyl-* • -ni troacetophenone . 

Following the above procedure and making noncritical variations, 
the following ccapounds may be obtained from the appropriate carboxylic 

10 acid: 

1. 3 , -methoxy-* , -ni troacetophenone 

2. 2* -chloro-* f -ni troacetophenone. 

Preparation 10 3 '-Methyl- 1 * •-( (methylsulfonyl)amino)acetophenone, 

Chart I; Steps VIII and IX. 

15 Step VIII. A mixture of 5.0 g (27.9 mmol) of 3 f -methyl-* 

ni troacetophenone and 31. 5 g (1*0 mraol) of stannous chloride dihydrate 
in 75 ml of absolute ethanol is heated and stirred at 70°C (oil bath 
temp.) for 30 min. The reaction is cooled, excess sodium bicarbonate 
solution Is added and the resulting suspension Is extracted several 

20 times with methylene chloride. The organic layer Is washed with water, 
saturated sodium chloride and dried. The organic layer is then evaporated 
and the residue crystallized from Et2C-pet. ether to yield the 
corresponding aniline. 

Step IX. * '-Amino-3 '-methylacetophenone from Step VIII (3.0 

25 g. 20 mmol) In 15 ml of dry pyridine at 5°C is reacted with 3.0 g 
(26.2 mmol) of methanesulfonyl chloride in 5 ml of tetrahydrof uran. 
The reaction is stirred at 5°C for 2 hrs, then at room temperature- 
overnight. The reaction Is diluted with Ice-water. The solid Is 
collected, washed with water, air dried and crystallized from methylene 

30 chloride-pet. ether to yield the title compound; ra.p. 152-153°C. 

Anal. Found for C^H^NC^S: C, 52.60; H, 5.80; N, 6.17; S, 1*.02. 
Preparation 1 1 3 '-Chloro-* *-( (methylsulfonyl)amino)acetophenone, 

(Halogenatlon) . 

To 2.13 g (10 ramole) of N-( ^-acetyl phenyl )methan esul fona.nl de 
35 in 50 ml of alcohol and 50 ml of water at 30°C is added 1.*3 S 00 
mmol) of calcium hypochlorite. The solution is stirred for 2* hrs 
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and an additional 1.13 g of calcium hypochlorite added. The mixture 
is stirred Tor 3 days at room temperature. The mixture is acidified 
with acetic acid to pH 6; concentrated and extracted into water-methyl ene 
chloride. The organic layer is dried, evaporated and the residue 
flash chromatographed on silica gel eluting in succession 25* and 
50% ethyl acetate-pet. ether. The solid product is recrystalli.zed 
from Et 2 0-pet. ether; m.p. 129-131 °C MW 2^7.71. 

Anal. Found for C9H10CINO3S: Found: **3 ; H, 3-75; N, 5-55; 

CI, U.^7. 

Preparation 12 3 '-Bromo-U '-( (methylsulf onyl )amino)acetophenone, 

(Halqgenatlon) . _ 

A mixture of 2. 13 g ( 10 mmol ) of N-(»» -acetyl phenyl )aethanesulfonanjide , 
1.78 g (10 mmol) of N-bromosuccinimide and 0.28 g of dibenzoyl peroxide 
in 100 ml of carbon tetrachloride is heated for 16 hrs at 80°C (oil 
bath). The resulting product is concentrated and extracted with methylene 
chloride. The extract is deposited on silica gel and chromatographed 
with U methanol-methylene chloride to give a product which i3 recrystal- 
11 zed from methylene chloride-pet. ether; m.p. 12U-126°C. KW 292.17. 

Anal. Found C 9 HioBrN0 3 S: C. 36.58; H, N, K.85; Br, 28.58. 

Preparation 13 2 • - ( 2-Bromoacetyl )methanesul f onanll lde , Chart 

I; Step X. . 

2 , -(3roaoacetyl)aethanesulfonanillde can be derived from 2»-acetyl- 
methanesulfor.anlllde (Preparation 1) following the bromination procedure 
described In Example 10, Step X. In a like manner, 3'-(2-bromoacetyl)- 
methanesulf onanll ide can be obtained. 

Preparation It N-[2-(1-oxoethyl)phenyl]-N-(methyl)ir.etnanesulfonaaide, 

Chart I; Step XI. 
2 '-Acetylmethanesulf onanll ide (1.0 g, 1.7 mmol) In 10 ml tetrahydro- 
furan is reacted with 0.23 g C».8 mraol) of 50% sodium hydride dispersion 
in mineral oil at 5°C for 15 mln. Methyl iodide (1.5 g, 10.56 mmol) 
in 10. ml of dlmethylformamide is added over 15 rain at 0-1 0°C and stirred 
in cold for 15 min. Dimethyl for mam ide (10 ml) is added, and the reaction 
is stirred for 2 days at room temperature. The reaction is taken 
up into ethyl acetate, the organic layer washed with water, sodium 
carijonate solution, water, and saturated sodium chloride successively. 
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The dried organic layer ia evaporated and the product crystallized 
from ether-pet. ether; m.p. 98-99'C. 

Anal. Found for C10H13NO3S: C, 53.07; H, 5.68; N, 6.H. 
Preparation 15 Bis(ethylheptylaolno)methane, Chart II; Step I. 

Ethylheptylamine (11.11 g ,~0. 08 mole) ,. under nitrogen. Is cooled 
in an ice bath and treated dropwlse over 2 mln with 3-25 g of aqueous 
formaldehyde. Enough solid potassium carbonate (ca. 1.1 g) to saturate 
the mixture Is then added. The Ice bath is removed and the mixture 
Is stirred at room temperature for 26 hrs. Ethyl ether (25 ml) is 
added; the mixture Is stirred for 10 mln; and the layers separated. 
The aqueous layer Is" extracted twice more with ethyl ether (25 ml). 
The pooled ether extract Is dried (MgSOt,) and concentrated. The residue 
is distilled to give the title compound; b.p. 126-130°C (1.1 mo). 

Anal. Found for C19HU2N2: C, 76.88; H. H.37; N. 9.38. 
By subs muting 1 the appropriate starting materials and by using 
the above procedure making noncrltical variations, the following compounds 

can be. made: 

1 . 1 , irDlhexamethylenelminooethane 

2. Bls(dlbutylamlno)nethane. 

Preparation 16 N -[.4-[3-(EthylheptylaalnoH-oxopropyl]pheayl3«thanfr- 

sulfonaaide. Chart II; Step I. 
The Bis(ethylheptylaaino)methane (0.95 g. 3-2 mnol) of Preparation 
15 in 8 al of tetrahydrof uran (THF) . under nitrogen. Is cooled In 
an ice bath and treated dropwlse over 2 mln with 0.23 =1 (0-25 s, 
3.2 mraol) of acetyl chloride; the mixture Is. stirred 15 strr in tte 
cold and 15 min at ambient temperature. The mixture is coaled ta 
an ice bath and a solution of H-CI-acetylphenyDwthaneaalRataaKSs. 
as described In Preparation 1. (dried by. azeotrope from carton tetra- 
chloride then benzene) (0.68 g, 3.2 mmol) In 10 ml of THF Is added 
dropwlse over 5 min. It is stirred in the cold for 1 hr then at roc* 
temperature for 72 hrs. The solvent Is removed In vacuo (bath <30 e C) 
and the residue partitioned between cold diluted HCl and ether. The 
layers are separated and the aqueous layer is extracted with additional 
ether (1x50 ml). The pooled ether extract Is washed with cold diluted 
HCl. The aqueous layers are combined and brought to pH 8.5 with saturated 
NaHC0 3 . This is extracted with ethyl acetate (3x75 ml). The pooled 
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ethyl acetate extract 13 washed with brine, dried (Na2S0n)» acidified 
with excess ethereal HC1 and concentrated to give a mixture which 
includes the title compound that can be used without further purifi- 
cation. 

By substituting the appropriate starting materials and by using 
the above procedure making noncritical. variations, the following compounds 
can be made : 

1 . N~C 1 *-C3-(l"Hexamethyleneimino)-1-oxopropyl]phenyl]c:ethane3ul- 
fonamide 

2. N-[4-[3r(Dibutylamlno)-1-oxopropyl]phenyl]methanesulfonafliide . 
Preparation 17 N-[4-[4-(l-Hexamethyleneimino)-1 f U-dioxobutyl]phenyl]- 

methanesulfonamide. Chart VI; Step II. 

A mixture of 4 '-[(methylsutf onyl )amino ]-7-oxobenzenebutanolc 
acid (Preparation 3) (1.0 g. 3.7 mmol) and 1-hydroxybenzotriazole 
(0.675 g* 5.0 mmol) In 8 ml of dimethylf ormamide (DMF) under nitrogen, 
is treated with hexamethyleneimine (0.4 g, 4.0 mmol) in 1 ml of DMF. 
The mixture is cooled in an Ice bath and l-ethyl-3-(3*"din:ethylamlnopropyl )- 
carbodilmide hydrochloride (EDC) is. added in portions over 5 min. 
The mixture Is stirred in the cold 1 hr and overnight at room temperature. 
The solvent is removed in vacuo (bath temperature 35°C). The residue 
is treated with ice and ethyl acetate (50 ml) and the organic layer 
washed sequentially with 0.5 N monopotassium sulfate (2x10 ml), cold 
4$ NaHC03 (2x10 ml), cold water and. finally brine. The organic solution 
Is dried (Na2S0u) and concentrated in vacuo. The residue Is crystallized 
frort ethyl acetate-he xane 'to give' a solid, which Is recry stall 1 zed 
frcm ethyl acetate-hexane to give the title compound; m.p. 1 ^o, 5-1 ^8°C • 

Anal. Found for C 17 K2UN20uS: C, 57.81; H, 6.89; N, 7-88. 
Preparation 18 N-E thyl-N-heptyl-4 -nl trophenylacetaraide , Chart 

IV; Step I. 

A mixture of p-ni trophenyl acetic acid (7.1* g, 0.0394 mol), ethyl- 
heptylamlne (5*64 g, 0.0394 mol) and 1-hydroxybenzotriazole (6.0 g, 
0.044 mol) in 35 ml of dimethylf ormamide (DMF), under nitrogen, is 
cooled in an ice bath. The mixture is then treated with the 1-ethyl- 
3-(3-dimethylaninopropyl )car bodiimide hydrochloride (EDC) (7.68 g, 
0.04 mol) in portions over 15 min. The mixture Is stirred In the 
cold for T hr and at room temperature overnight. The mixture Is diluted. 
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with 400 .1 of ethyl acetate and washed twice with saturated NaHC0 3 . 
(E-ch wash is back extracted with ethyl acetate.) The pooled organic 
extract Is washed serially with water (50 ml). 1 N KHSO* solution 
r 3 x50 ,1). water (50 ml) and finally brine (50 .1). It is dried (Sa 2 S0*) 
and concentrated In vacuo to yield the title ccxnpound. This residue 
is treated with Et 2 0-pentane. a solid filtered off and the filtrate 
concentrated in vacuo. The residue is chrc^atographed over 1*00, ml 
of silica gel with 25* EtOAc-SSB with 42 ml fractions being collected. 
Fractions at approximately 70-1 04 yield the title compound as an oil. 
Preparation 19 U-Amlno P henyl-N-ethyl-M-he P tylacetamlde . Chart 

IV; Step II. 

M-E ? thyl-H-heptyl-4-nltrophenylaceta«ld« (7.5 g) is hydrogenated 
on the Parr in two portions; i.e.. 3.75 g in 150 ml methanol plus 
0 M g of 105 ?d/C at an initial hydrogen press-are of 50 psl. The 
hydrogen uptake ceases after 15 -in: after 15 .in more, the mixture 
is filtered through Celite. The filtrates of both runs are pooled 
and concentrated in vacuo. The residue- is dissolved in 20 ml of EtOH 
200 ml of.Et 2 0 is added and the mixture treated with 12.0 ml of ca. 2.8 
„ ethereal HC1 with a resulting precipitate. This precipitate is 
coiled and washed with ether to give the title compound; ».p. 172- 



25 



30 



K'C. 



Anal. Found for C, 7 H 2 8N 2 0 • HC1: C. 6*. 91 ; H. 9-30; N, 3.96. 
A portion of the HC1 salt (5.36 g> is converted into the free 
base by treatment with 85 NaKC0 3 and extraction Into CK 2 C1 2 . The 
organic' extract Is dried (Na 2 S0i,) and concentrated to give 5-91 8 
of an oil. This is us*d in Preparation 20 without further purification. 

N . C2 - (l ,-Aminophen y i)eth y i]-N-ethyl-N-hept y iamihe. 

Chart IV; Step IV. 
A 3U3 P en3lon of 2.5 g (0.0658 «ol) of lithium aluminum hydride 
ln to 1 or tetrahydrofuran (THF) . under nitron. 13 cooled In an 
ice bath. « solution or the aald, frc Preparation .9 (7.1 «. 0.0257 
„01) in 85 « or THF 13 added over 20 nln. The ,l«ure 13 3tlrred 
in the cold .0 aln and at rooa temperature ror 3 hrs. It 1= cooled 
in an Ice tath and treated cautious!, with 2.5 .1 o f cold H 2 0 followed 
35 Py 2.5 .1 of 1» NaOH and flnaUy with 7.5 A or H 2 0. The fixture 
1, -tlrred In the co!d 0.5 hr3. A -hlte precipitate 13 filtered orr. 
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the filter cake washed with THF (3x50 ml) and the filtrate concentrated. 
The residue la dissolved In 200 al of CH 2 C1 2 . dried (Na 2 S0u) and con- 
centrated to give the title compound as an oil. 

Preparation 21 He xahydro- !-[«-( (methylsulfonylamlno )phenyl)acetyl]- 

' IH-azeplne, Chart IV; Steps I, II, III. 

Step I. p-Nltrophenylacetic acid chloride In 50 ml methylene 
chloride (prepared from 18.1 g (0.1 mole) of p-nltrophenylacetlc acid 
and 100 ml of thlonyl chloride) Is added to 20 g of hexamethyleneimine 
ln 150 ml methylene chloride at 0-10'C over 1 hr. Workup gives 24 

1Q g of an oil. . . 

Step II. 12.25 g of above oil Is hydrogenated in 150 ml of absolute 
ethanol In presence of 0.4 g of 10* Pd-on^carbon at initial hydrogen 
pressure of 50 psl. The reaction Is filtered (Cellte), 1.0 g of 10$, 
Pd-on-carbon Is added and- further hydrogenated at 55 psl overnight. 
This hydrogenatlon is repeated. The catalyst Is filtered off (Cellte). 
the reaction concentrated and the residue dissolved in ether. The 
organic layer is washed with water, NaHCOj-, water and saturated NaCl 
and concentrated to 9.51 g of an oil which is used in Step III. 

Step III. Methanesulfonyl chloride (4.3 8. 0.0375 mole) is added 
at 5°C to a solution of the aniline from Step II (8.51 g. -0.037 mole) 
in 100 ml of oyridine over 30 oin. The reaction is stirred in the 
cold and then at room temperature overnight. Workup gives the title 
product.. Crop 1. m.p. HH-145-C (anal.); and Crop 2. ro.p. 1W-1WC. 
The crystallization solvent Is methylene chloride-pet. ether. 

Anal. Found for C^^S: C 57.18; K. 7.00; N. 8.78; S. 

9.64. ; 

Preparation 22 H-[C ( 4-Methyl sul fonyl )aatno Iphenyl acetyl ]piperidine , 

Chart IV; Steps I, II, III. 
Step I. a) A mixture of 3-6 g (0.02 mole) of p-nltrophenylacetic 
acid and 3.6 g (0.022 mole) of N.N'-carbonyldliraidazole In 50 ml THF 
is stirred for 1 hr. Piperidine (5 ml) is added and the mixture stirred 
at room temperature overnight. The reaction is concentrated and parti- 
tioned between ethyl acetate-dilute hydrochloric acid. The organic 
layer is extracted with water, brine and dried (MgS0„). The reaction 
<s concentrated and the residue flash chrcaa to graphed and brown gummy 
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solid crystallized CH2Cl2~pet. ether. Crop \ : 2.75 g (55. ^J), tn.p. 107- 
108°C; Crop 2: 0.65 g (13?)* m.p. 107-108°C. 

b) Alternatively, ten grass of p-ni trophenylacetic acid 
and 50 ml of thionyl chloride are heated at reflux for 1.5 hrs. The 
reaction is concentrated, diluted with toluene and concentrated to 
remove thionyl chloride. The acid chloride in 50 ml of methylene 
chloride is added at 0-10°C to 22 ml of piperidine in 200 ml of methylene 
chloride over 15 min. The reaction is stirred in cold for 15 rain, 
then at room temperature overnight. The workup consists of concentrating 
and partitioning between ethyl acetate-10* hydrochloric acid. The 
organic layer is washed with water, sodium chloride and dried (MgSOij), 
concentrated, flash chromatography and recrystallizatlon from methylene 
chloride-pet. ether. Crop 1: 6.65 g» m.p. 107~109°C; and Crops 2 
and 3: 3^3 g- 

1 Step II. Hydrogenation of 8.65 g (0.035 mole) of the above nitro- 
ccapound ta'^es place in 1 50 ml absolute alcohol in the presence of 
C;U g cf 105 ?d-on-carbon at 50 psi . The initial hydrogen pressure 
is continued until absorption is complete. The reaction is filtered 
(Celite), concentrated and dissolved in CH2CI2 and concentrated to 
yield a crude amine. 

Step III. Methanesulfonyl chloride (M # 5 g, 0.39 mole) is added 
at 0^8°C to 8.2 g (O.0376 mole) of the above amine in 1 00 ml of pyridine 
over 15 min. The reaction is then stirred in cold, then at rccra temper- 
ature overnight . The reaction Is diluted with ice-water and hydrochloric 
acid to pH 2; extracted with ethyl acetate; and, the organic layer 
washed with water, saturated sodium chloride and dried (MgSOn). The 
reaction Is concentrated and crystallized from CH2Cl2~pet. ether; 
m.p. 157-158°C. 

Anal. Found for C] UH20N2O3S: C, 56.42; H, 6.75; N, 9.38; S, 
10.96. 

Preparation 23 Hexahydro-1-[3"C( ( 4 -methyl sulfonyl Jamino )phenyl]pro- 

pionyl]-1H-azepine f Chart IV; Steps I, II, III. 
Step I. A mixture of 3.87 g (20 mmol) of 4-nitrocinnamic acid 
and 3.6 g (22.2 mmol) of N. N f -carbonyldi imidazole in 75 ml of dirnethyl- 
formamide is stirred at room temperature for 1 hr. Hexamethyleneimine 
(2 g, 20.2 mmol) is added to the suspension and the mixture is stirred 
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at room temperature overnight. * Ethyl acetate la added and washed 
with^ 10* hydrochloric acid, water, saturated sodium chloride, sodium 
bicarbonate, and saturated sodium chloride. The organic layer is 
concentrated to a solid which is recrystallized from alcohol-water. 

Step II. The ni tro-corapound from Step I (5-0 g, 18.2 cnol) in 
150 ml absolute alcohol is hydrogenated in a Parr hydrogenation in 
the presence of 0J g of 105 Pd-on-carbon at an initial hydrogen pressure 
of 50 psi. The reaction is filtered (Celite), concentrated, and the 
residue taken up into methylene chloride, filtered and concentrated. 
The resulting oil is dried using a vacuum pump. 

Step III. The aniline from Step II (2.65 g, 10.8 mmol) in 35 
ml of pyridine at 0-5°C is reacted with 1.5 g (13.1 mmol) of methane- 
sulfonyl chloride for 1-1.5 hrs, then at room temperature overnight. 
The reaction is diluted with ice-water-concentrated hydrochloric acid 
to pH 1-2, and extracted with methylene chloride. The organic layer 
is washed with water, dried, concentrated and residue chromatographed 
on silica gel eluting 2% CH3OH-CH2CI2. to yield the title compound. 

Anal. Found for C T 6H2UN203S: 324. 
Preparation 24 4-[4-[ (Methanesulf onyl )amino]phenyl]butyric acid 

benzyl ester, Chart XII; Steps I and II. 

Step I. A mixture of 8. 14 g (0.455 aol) of *»-(p-aainophenyl }butyric 
acid, 3^-1 ml of benzyl alcohol and 8.65 g (0.H55 mol) of p-toluene 
sulfonic acid hydrate in 115 ml of carbon tetrachloride Is heated 
overnight at reflux with the sol vent. -return through a tower of Drierite 
(ca. 30 ml of partially powdered indicating Drierite). The jartially 
cooled mixture is diluted to 600 ml with ethyl ether to give a precipitate 
which is collected to give 4~(4-aminophenyl )butyrlc acid benzyl eater, 
p-toluenesulfonate; m.p. 1lU-n5°C. This is used in the next reaction 
without further purification* 

Step II. 7ne salt of the amino compound f rem Step I, (ft. 42 g, 
0.01 raol) is treated with saturated NaHC03 and the free base Is extracted 
into EtQAc . The pooled extract is washed with brine, .dried (Na2S0u> 
and concentrated In vacuo. The residue is treated with benzene and 
concentrated in vacuo. This resicue Is set on the lyophilizer overnight 
to give 2.51 of material. 
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The free base Is dissolved. In pyridine (8.5 ml) under nitrogen 
and the mixture cooled in an ice bath. It la treated with 0.76 rnl 
(0.01 mol) or sethanesulf cnyl chloride over 10 min, stirred 2 hrs 
In the cold and at room temperature overnight. Another 0.15 ml of 
methanesulfonyl chloride Is added to the cooled reaction mixture and 
stirring la continued for 1.5 hrs at room temperature. The mixture 
is treated with 52 ml of ice-water and 50 ml of EtOAc and stirred 
for 15 min. The mixture Is then treated with 25 ml of 1 N HC1 and 
extracted with 100 ml of EtOAc. The organic layer Is washed with 
2.5 M HC1 (2x25 ml). The pooled aqueous solution Is extracted with 
EtOAc (1x50 ml). The pooled organic solution is washed with water 
(25 ml) and brine (10 ml) then dried (Na 2 S0i;) and concentrated In 
vacuo to give 3.55 g of a red oil. This material Is* chromatqgraphed 
over 700 ml of silica gel with 25% EtOAc-hexane to H0J ■ EtOAc-hexane; . 
and U5 ml fractions are collected. fractions at approximately 52- 
76 yield a solid which is recrystall ized from EtOAc-hexane to give 
the title compound; m.p. 88-89°C 

Anal. Found for Ci8H2lN0HS: C, 62.08; H, 6.11; H t 3.97; S. 9.17. 
Preparation 25 N-[U-[U-(Ethylheptylaaino)-U-oxobutyl]phenyl3caethane- 

sulfonamide. Chart XII; Steps III, IV, V. 

Step III. 4-[ft«[(M-ethanesulfonyl)a3ino jpheriyl]butyrlc acid benzyl 
ester (7.87 g,' 0.0227 mol) from Preparation 2H is hydrogenated on 
the Parr hydrogenator In two portions. Typically, 4.37 g of the benzyl 
ester and 0.75 g of 5* Pd/C in 150 ml of ethanol is hydrogenated at 
an initial H2 pressure of 50 psi. The mixture is removed after 30 
min and filtered through a pad of Celite. The filtrate is concentrated 
to give 4-[4-(methanesulfonyl)amlno]phenyl]butyric acid. This material 
is used in the next reaction without further purification. 

Step IV. The butyric" acid from Step III above (5.84 g, 0.0227 
mol) Is transferred to the reaction flask in CH 2 ci2 and concentrated; 
CClu is added and removed in vacuo. This residue is dissolved in 
a mixture of 50 ml CH2CI2 and 5 ml of dimethylformamide (DMF) under 
nitrogen and treated wi th 1-hydroxy benzotriazole (3.28 g, O.G2U3 xol ) 
and ethylheptylaaine (3.28 g, 0.0228 mol) then cooled in an ice bath. 
The cold mixture is treated in portions over 10 min with the 1-ethyl- 
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. , , tn ij ji 0.0229 mol). The mixture 

stirred for 15 .1. »» «» ' 0l re3l!lue treated 

T ne mature 1. concentrate In Etoftc 
ultt> ,00 0 1 or co!d « «a„C0 3 . T„U « - ^ „ 

50 * or EtOAc. THe pooled EtOAc ^ ^ ^ ^ 

ulth , H (*» . , * 0 1 w )o n e of Mteru , 

^ed (Na 2 S0»> and «"""^ M0 ^ of , llle . g el -it* *» 

ms u chra.atograpr.ed over ^ EtOAc-SSB; 

ss3 C-oo »i>. « * ,7 '- 2 ° 8 

„ fraction, are collected. analy ttcal sample 

ylll 8l ve tne Utle expound, .reparauon ^ 

u recry stalll*ed rrc« Et 2 o-pentane ; , p.5j ^ ^ s _ 

»nal. Found ror C 2 oH3^ 2 0 3 S: C. 63.U. 

- 3 .c»at( M etha„esuironyl)a n lno)pnen,UproplonU 
• Ld hen*,! ester. Chart XII ; Step II. 

suiro „ate <,o, 8 > u free « .. 

Career, J. 0r S . C e. . 26.. 9 ^ ^ ^ Mcartonate . 

lnt o ethyl acetate fro, an e ^ ooncentpatea . ne 

T „e pooled EtO.c extract 1. drl 2 ^ ^ f 

^ U dried * a*otrope « I n* ^ ^ ^ 

l3 cooled in an ice bath and toluene 

;„.......->- -77^ ^tio. — - 

l3 added and the aixture ^ cQoUng to 

^ed into -ater ^^e^acted ^ 

,0 - PH <° 1 * J ^ cold dUuted HC1 -> - the 

The orsanic layer is ^ „ - t0>c (2x200 11. The pooled 

pooled aoueous *a=h Is ^ salurat ed NaCl C«50 

dr.ed (Ka 2 S0„ and concentred to ^ ^ ^ ^ ^ , f 
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U5 ml -fractions are collected. Fractions at approximately 95-158 
will give the title compound. 

Preparation 27 N-[«-C3-(Dlbutylamino)-3-oxopropyl3phenyl]inethane- 

sulf onamlde , Chart XII; Steps III and IV. 
Step III. 3-[U~[(Methane3ulfonyl)amlno3phenyl3proplonlc acid 
benzyl ester from Preparation 26 (5.0 g (0.015 mol) and 0.75 g of 
51 Pd/C in 150 ml of ethanol is hydrogenated on the Parr for 20 min. 
The mixture is filtered through a pad of Celite. The filtrate is. 
concentrated to give a solid. It is recrystalllzed from ethanol to 
give 3-[i4-[(methanesulfonyl)amino]phenyl]propionic acid; m.p. 152.5- 

15H°C. 

IV. The acid from- III above (2.U3 g. 10 mmol) (dried by azeotrope 
from CCU and then benzene) is dissolved in 50 ml of dry THF under 
N 2 . 1.78 g (11 mmol) of 1 , 1-carbonyldl imidazole (CDI) is added in 
portions over about 1 min and the resultant solution Is stirred for 
1 hr at room temperature. Di-n-butyl amine (1.7 ml. 1.3 S. 10 mmol) 
in 10 ml of THF is added dropwise over 5 min. The mixture is stirred 
at room temperature overnight and concentrated in vacuo. The residue 
is dissolved in 200 ml of EtOAc and washed with « NaHC0 3 (3x20 ml). 
(Each wash is back-extracted with EtOAc [20 zl]>. The pooled EtOAc 
solution is washed with 1 N KHSOj, (1x25 ml) and brine (1x25 mi). 
The organic solution is dried (Na 2 S0i») and concentrated to give 3-7 
. g of crude material. This material is chr oca to graphed over 1000 ml 
of silica gel with 5? Me0H/CH 2 Cl2; *0 ml fractions are collected. 
Fractions at approximately H3-52 yield the title compound. 
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Exam ple 1a M -[«-[U-(Ethylheptylamtno)butyl]phenyl]inethanesulfonaaide , 
Chart III. Step II or Chart VI, Step III. 
A stirred solution of N -ethyl-N-heptyl-T-oxo-U-[(G,ethyl 3 ulfonyl)- 
amlnoObenzenebutanaalde as prepared in Preparation 3 (2.0 g. 0.005 
boI) in THF (20 ml), under N 2 . Is treated during 1 hour with a iM 
solution of borane dimethylsulf lde In CH 2 C1 2 (15.8 ml. 0.0158 mol) . 
The mixture Is kept at ambient temperature for 30 minutes and at reflux 
for H hours.. It Is then cooled In an Ice bath, and treated slowl.y 
with MeOH (2 ml). This mixture Is kept at ambient temperature for 
18 hours, acidified with a solution of HC1 in EtOH and refluxed for 
1- hour. The cooled solution Is concentrated and the residue Is mixed 
with saturated NaHC0 3 and extracted with CH 2 C1 2 . The extracts are 
washed with brine, dried (Na 2 S0n) and concentrated. The residue Is 
chranatographed on silica gel (350 g) with 5t MeOH-0.5* NH 4 0H-CH 2 C1 2 . 
The N-[U-CU-(ethylheptylatDlno)butyl]phenyl]methanesulfonamtde thus 

obtained Is mixed with saturated NaHC0 3 " and extracted with Et 2 0. The 
extracts are washed with brine, dried XMgSOij) and concentrated. A 
solution of the residue In pentane Is filtered through Hagnlsol and 
concentrated. Theory for C 20 H 3 6N 2 0 2 S(>C) : 363.2*97. Found: 368.2*98. 

Example 1b M _[tt-[i,-(Ethylheptylamlno)-i-hydroxybutyl]phenyl3iDBthane- 
sulfonamlde and N -[U-[U-(ethylheptylamlno)butyl]phenyl]- 
methanesulfonamide. Chart VI; Step IV. 
To a N 2 covered suspension of 0.29 g (7.57 nnol) of LlAlHij In 
' ,0 ml of THF cooled In an ice- bath Is added a solution. of 1.0 g (2-52 
nunonofN-ethyl-N-heptyl-^oxo-U-CmethylsulfonyUamlnolbenzeneaatanamide 

(Preparation 3) in 10 ml of TKF over 6 mln. The Ice bath Is then 

removed and the mixture heated at reflux for 27 hrs and then stirred 

at ambient temperature for 2 days. The mixture Is cooled in an ice 

bath and there is added dropwlse 10 ml of aqueous sodium potassium 

tartrate followed by EtOAc and H 2 0 to keep the mixture fluid. The 

#v a nM«n i <s extracted once with EtOAc and the combined EtOAc 
aqueous fraction is extr<*i.«.eu — 

fractions are washed in turn with H 2 0 and brine, dried over MgSOu 
and concentrated In vacuo. The residue is chromatography on a 200 
ml silica gel column (elution with 6* MeOH:CH 2 Cl 2 containing 0.5S 
NHtiOH) and 9.7 ml fractions were collected. Fraction* 90-196 are 
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cornea fir., treated w.th "20 and aqueous NaHCOj. The organic 
lay.r 13 dried over MgSO, and concentrated In vacuo to yield the but,! 
product as a ,». Theory for C.oKjtN^S. 369.25756-. »easured 3W-»-. 
. The s-cond series or fractions (206-335) are coined to y.,-d 
the hydroxybutyl title coo.pou.nd as a gun. Theory for CjoHj^S. 

385.2525; measured, 385.2505- 

„ a similar aanner using appropriate substituted reactants In 
the above Preparations 1. 2. 3 and Example 1a the following corresponding 

compounds may be prepared: ,* a 
N - [1 .-Ci.-(dlmethyla I nino)butyl]-3-methylphenyl]methane 3 ulfona ai lde, 

N<3-CU-(cyclohexylmethylamlno)butyl]-2-i30but y i P hea y i3c y cl^e X ane- 
sulfonamide, 

, ,^^„fui V2-hvdroxyphen y i]ethanesulfonanide, 
N -[U_[U-i30butylmethylamlno)butylJ * n/aroxy^ 3 j.. 

N-CU-CH-d-plperidlnyDbutyllphenyllniethanesulfonamide. 
^mpl^ . N.N-Diethyl-N-heptyl-^[( m ethyl S uUonyl)amino]benzene- 

butanamlnlum Bromide I; Chart XIII, Step I. 

, M_ru-ru-fethylheotylamlno)butyl]phenylJ- 
A stirred solution of N-[U t 4 lecnyin . y 

r ethanesulfona*lde as prepared In Exaaple . (0.55 g. .-9 -l In 
„,C, C< -1) 1= treated with ,.U »1 (L-9 -D «' «»yl 

rlod the solvent evaporates: starting material Is still prese ; 
w TLC on silica gel . with 5* «=OH-li NH„0H-CH 2 C1 2 . Addltlona CHjC 
.< ri) and ethyl hro.lde (, are added and the fixture * 

t ThP residue Is treated with 

at 85°C for 12 hours and concentrated. The residue 

,.~e \ <„ u?n and extracted with EtsO. The 
a solution of NaHC0 3 (126 mg) in H20 and 

v. „ «ifh water The combined aqueous solution is 
extracts are washed with water. 

airline with., potassl., hydroxide, saturated with potass- 
br*»lde and extracted with CH 2 C1 2 . The extract Is washed with saturated 

tasslua broalde. The coined aqueous Xayer Is acidified -with hydr 
brcalde and extracted with CH 2 C1 2 . These extracts are washed 
saturated potass!- orclde. dried (Na 2 S0,, and 

„ 38 g of the product. H.»-aiethyl-N-hept»l-«- [ («.thylsuirohyl)a B lno] 
belebutana.nlu, brclde. Th.s serial Is pure " " 

by HPLC on an BP-6 Spherl-0 column using a gradient .« . » 
H O - CH3CN over IS -mutes with a 0.5 nln hold at .» H 2 0. Both 



01 64865 



-no- 53 



10 



15 



20 



. n 9t TFA- the flow rate is 2 ml/min.; the detector 
solvents contain 0.2* TFA, the no 

13 3 et at 23S n.. The MS shows M*; Calcd for C 2 ^,M2<*S: 397.2889. 

Found: 397.2871. _ . 

Ml„« the appropriate intermediate, as prepare. In .xaap.e 
t „e correspond^ expound, accordins to Example Z can » prep— 
^ TrH-;rUtM 1 -»-CC B et Wl3 uUo„ yl )a 0 lno ) -3-«et hyl6 en^UnaM„ 1 u., 

brOTl r-« h ,l-N-he^ l -»-pe n t,l-»-C(«.i 0 etnyla» 1 no S u 1 fon yl )a.ln 0 ]-2-r 1 -c- 

henzenebutanamlnium citrate, ' 

Vcyc 1 one I y 1 -»-l30 6 ut, 1 -H-.etny 1 -3-t(c,c 1 o h ex yl3U Uo„,na. 1 no3- 2 - 

iiobutvlbenzenebutanamlnlum acetate. 

H lo. U t yl -»- D et hyl -K-pro P y 1 -»-C(etny 1 =u l fon y i)a 0 l„o> 2 - 1 > yd r 0 x y - 

benzenebutanaainlum sulfate, , rt<tl - 
N . 1 .-dUtny 1 - 1 .-hept,l-«-C(phen yl 3U 1 ronyl)a„ 1 no b en M ne 6u tana a .n 1 u 0 

Chl ° r n;^ 1<11 n >1 -K- ? r 0 py l -,-C<.et ! ,y 1 3uUc„y 1 ,a„ 1 n 03t ,en,ene,^n^ 
^ 1 ronate.^_ t2 _ ( ^^ pt ^ ino)ethynphenyi3 ^^ f _ I<Si 

~~ Chart I; Step V. 

lo^rfo (4 15 K 0.025 mol). N-[«-(2-brorao- 
A mixture of potassium iodide (4.1^ g, u 

^,p«»-«-U^ as prepare* u Preparat on S * ^ 
(7.0 5 . 0.025 «ol>. ethylheptylamine <7.t6 g. 0.O5 
1 D . und-r M 2 . is allows to stir at anient temperature. After 

1 t rel. is cosine. «« -ute NaO*. X- a^Une 
^ tracted .U* «*,. neutraUzed to P H 7 «.» « - e«ra=te. 
1 OWS ™ CH 2 C l2 extracts ar* «ncentrac« and t*. residue 
" Uh CK2Cl2 ' „ „ „J smca set «lth 5t MeOH-O.M NH,0H-CH 2 Cl2 to 

^ HS ^crcrC^SW..: 3»0.,8». ^d: 
„ a similar aanner .sin, appropriate reactants 
t h e aL Preparations 5 - «»»»» 3 ». f«U*W correspond... 

sulfonamide. 
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N-[2-[2-(dicycloher/lanIno)ethyl]-^"aalnophenyl]ethanesuironasilde , 
N-[3-[2-(decylheptyi amino )ethyl]-2-ni trophenyl]cyclopentanesul- 
fonamlde, 

N-C^-[2-(nonyln:ethylamino)ethyl]-3-Ctrifluoromethyl]piienyl]cyclo- 
heptanesulfonamide. 
Example M 

N, N-D iethyl-N-heptyl-M -[(methyl sulfonyl )amino]benzeneethanaminium 

Bromide I, Chart XIII; Step I. 

A stirred solution of N«[M-[2-(ethylheptylaialno)ethyl]phenyl3- 
methanesulfonamide as prepared In Example 3 (0.332 g, 0.975 mmol) 
in acetonitrlle (3 ml) Is treated with HOAc, (0.056 ml. 0.975 mmol) 
and ethyl bromide (0.73 ml, 9.75 mmol). The solution is refluxed for 
1 day, treated with additional ethyl bromide (1 ml) and acetonitrlle 
(3 ml) and refluxed for one additional day. The mixture is concentrated; 
the residue is mixed with a solution of NaHC03 ( 1 60 mg) in water and 
extracted with Et 2 0. The extracts are washed with water, dried -(MgSOu) 
and concentrated to give recovered starting material (0.15 g. identified 
by TLX). The aeneous layers are combined, made strongly basic with 
1 N K0H , saturated with potassium bromide and washed with CH2CI2. 
The aqueous layer i^ then acidified with U8J hydrogen bromide and 
extracted with CH2CI2. The extracts are washed with saturated potassium 
bromide, dried (NaSOu) and concentrated to give 0.15 g of N.N-dlethyl- 
N-heptyl"U-[(methylsulfonyl)amino ]benzeneethanaminiua bromide . MS 
calc'd for C20H37N262S (M*): 369.2576. Found: 369.2535. 

Using appropriate intermediates as prepared in Example 3 the 
corresponding compounds according to Example 4 can be prepared as 
follows. 

. N, N-dimethyl-N-cyclopentyl-4-[(propylsulfonyl)amino3"3-aethoxy- 

benzeneethanamini urn chloride, 

N , N-dicyclohexyl-H-ethyl-2-[(ethylsulfonyl)aaino]-U-aainobenzene- 

ethanarainium iodate, 

N-decyl-N-heptyl-N-methyl-3-C(cyclcheptylsulfonyl)amino]-2"nitro- 

benzeneethanamini urn phosphate, 

N-butyl-N-nonyl-N-methyl-M-[(cyclodecylsulfonyl)amino]-3"(tri- 

fluoromethyl )benzeneethanaminium bromide. 

Example 5 
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i ^rrv^^ulfonaralcie , 

N . C U-[2-(EtMlhe P tyl^irxo) 

t I- Step VII. . ,no^cetyllP^nyl>etnane 3 ulfoa- 
Chart I. - r U _ C (ethylheptyla«lno)acety q ^ 

» solution of » preparation 6 l«-0 »• 

P After -8 hours the reaction mUtur ^ , 1Kd with 

" re5l oue 1. then "T^-V-W™"^ i 

*" "1 0 . Pet ether to yield S-J .1 ° f 1 ^analytical 

^oxvetMllphe.yO.ethaneaul . . 

3 a OP le has »P _ ,.05; T.«, S. 

A „al. CalcM for C,8H*«2»J- 

'■ 00 \^. C. 60.38: H. 8.9-. »• '- 66: ^'^actants substituted In 
,.*!«• U31 " 8 " pr ° PrU " ^ng corresponding 

In , „ 6 ana Example 5 the follo-ln* 

the aoove preparation 6 ana 

^pounds oay M P™^' hydro ^thyllphenyl>thar.esulfona^de . 
0 N .r«-[2-Wl=ethylaBlno)-'-»/1"«y e rllioroptl er>yl>'-hane 

N _ L3 -t2-o-p^ dinyl) 1 y 

sulfonaaide. no ^-hydroxyethyi:i 
M . t2 -t2-Uethylnonylaam 
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A 3tlrre0 solution of « t» B < mol , ln acetonltrlle 

(15 .1) i» treate Ad(li tional ethyl brocade is 

m- for U days- aqgi -till incomplete wj 
under N 2 for reaction is 3" lil „. rat ed 

. mr 3 days. Tne tYtnpe is concentrated 

on silica „«. > c0 (200 »g> m we.er 

U ' J*. COT Mne. -ater solution Is nade 
with water. 



_U3- 



10 



15 



at ed with potassium brcdde and extracted 
potassium hydroxide, saturated ^ 
with CH 2 C1 2 . The CH 2 C1 2 extracts ^ 
brc ,ide. The coined ^ ^ ^ wUh 3aturate d 

and extracted with Ch 2 Cl 2 . These ed . material 

u purely HPUC on an contalnU& 0.2. TFA to yield 

N,N-diethym-heptyl-3-hydro^ . 
bromide. 

••'HS calc-d for C^W^S «♦>* 385.2525. 

; Found: 385.2»98- d ln Exanole 5 the 

0,1.. appropriate ^ Z tJ* « - - ^* " 

corresponding compounds according to 

fOU T.;.H-,-«n yl -e- M - W -»-C ( e..M 1 a.Uo n n)a» 1 no>en^C 

Min 7„^:i:;, 1 - ! .-non, 1 - s -^o»--^- cioh - i3uironyi, " ino] " a " 

N,tt-dlcyclopentyl-S Ktnyi o 
t , > oro*y<=en*eneethana:slnlum..aleate ^ ^iphenyl^hane- 

^.-(Ethylhepty -in • W 

,uUona,lde. Chart »I; 0 . 0227 

«r lithium aluminum nyanuc 
A stirred suspension or thi ^ ^ „ „ 

BOl ) in dry tetrahydrofuran (3 -> ^ ^ , , olutIon of 

, t0 -5.C and treated ^ ^^.^.a^en.ene.utana, ide 
„-et ! ,,i-s-heptyi-'r-o«- a u o oow ^ ln IW (30 ol) . 

„ Prepared In Preparation 3 (3- J-^ ^ . , s2tu , ated 

«rter 2.5 hours this Ixtor.. - ^ ^ ^ u!th ethyl 

30lut.cn or sodlu*. potass 1- tart ^ ^ ^ ^ ^ 
10 acetate. The mixture Is ■ ^ ^ concentra «d; 

ethyl acetate. The organic solutions ^, N . [u . [u .<eth rl - 

«. residual product u - - ^ By « this 

nept ,la.ino,-.-h,dro»,^U h^,yj^ ^ from another 

" t,rU1 Y^riMed « - l °- 5 ' !,H,0H " 6 ' 

35 reaction and purifiea u, 
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Example 7 



Me0H-CH 2 Cl2- 
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„S calc'd for C 20 H 3 7N203S(M*H)*: 385.2525. 

Found: 385.2505- * 
„ a Mir -n»« using appropriate reactants suhstlt^ed 
tti ;a»ove E».pl. 7 the roUowln 8 correspond Ins expounds say he prepared 
..-^-[.-(dlpropyla^noiM-hyOro^utynpnenynuopropa^ulfc,- 

K-CZ-t^^dlhexylamlnol-l-hyiroxybatyD-J-fluorophenyllethane- 

^pleT' K-t«-[ 2 -(He«h,drc- llr ^pl-.-yl)-Wtnyl^e n yl ] «- 
thanesulfonamide. Chart I; Step VII. 

mH m5lfture of K39 8 ("»•<» mn,ol) of 016 ketone ' 
To a nitrogen covered mixture or i.» » 
KK»-C 2 -(He^ydro-,K-a ? ep^,-yl)---tn,l]p h e„» 1 l.e^e3U 1 ro«a.lde 

rrL Preparation 7 In 25 1 of "OH. coded In a co!d bath 

HI .,, 8 (..« «*> or sodlu. borohydrlde In portion, o «r 

Bl , Stirring is continued t. the coid ror « .1. - 
temperature Tor 2 . 5 hrs.and an additional ...93 . »■» «* 

I el texture, there Is added an additional 0. 2 0 2 , «.» -*> 
" sodlu* ,Trch,drlde. • K the end or a total or 6 hrs. a suspend 
loud is collected on a niter, washed with E t0„ and the 
Utrates are concentrated in vacuo. . solution or the residue 1 
25 * or H 2 0 i. cooled in an Ice bath, acidified to pH J«*2.3 
„ „C1. washed twice with E t0,c. and then aade basic -1th soli .*0j. 
he , xture la then saturated with Had and extracted rour 
„ 2 C1 2 The ccblne* extracts are washed with OUute brine, dried 
o - KSSO, and concentrated residue is chr OT atographed 

^no^twt Fractions at approxi 
0.» «*»> an, ^ ~ "~^£ d frG m EtOAc to yield 

B ately ,36-290 are c^ine* «L r« ^« 
the title compound in two crops. «-p. 123 w c w 

Anal. Found for C^H^S: C 57.51; H, 7.90; K, 8.82. S, 

^pie 9 „- t U-C2-CDihutyla ra ino)-l-hydroxyethyl]phenyUmethane3Ul- 

fonamide. Chart I; Step VII. 

, n ftfi it (1 35 nunol) of the ketoamine free base. N- 
A mixture of 0.16 g U-J* ™> 

, % • oxoe thyl]phenyl]methane3ulfonamide. 0.O g 
[U-t2-(Dibutylaroino)-l-o xoetn J' AJl ' ' J 
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of 10'/ palladium, on carbon catalyst and 150 ml of absolve EtOH is 
placed on a Parr hydrogenator and shaken under an hydrogen atmosphere 
for 18.5 hrs. The catalyst is removed by filtration and the filtrate 
is concentrated in vacuo. The residue is chronatographe* on a ICO 
ml silica gel column (elution with 3X MeOH:CK 2 Cl 2 containing 0.3? 
NH.OH) and fractions are collected. The title compound is recrystallized 

from EtjOzpet. ether. 

Anal. Found for C 17 H 30 N20 3 S: C, 59.56; H, 8.71; M. 8.02; S, 

E X ^ ple 10 Racemates A and B. Hexahydro-«-[1-( (methyl sulfonyDaM no )- 
phenyl]-B-methyl-1H-azepine-1-ethanol. Chart I; Steps 

X, III and VII. : 
Step X. U-(Methyl3ulfonamlno)proplophenone from Preparation 
8 (2.27 g. 10 mmol) Is dissolved in 150 ml of methylene chloride by 
warming on steam bath and cooling 'to room temperature. Bromine (1.6 
g, 10 mmol) is added in 10 ml of methylene Chloride over 1 hr, A 
solid will separate from solution; methylene chloride Is added and 
the suspension Is stirred for . 1.5 hrs. Diluted methylene chloride- 
water is added; the organic layer is separated and the aqueous layer 
which contains much solid Is filtered and the solid washed with water. 
The organic layer is concentrated and solid combined with above. 

Steps III and VII. To a solution of 0.65 g (6.57 mmol) of hexa- 
■nethylenelmine in 10 ml of acetonitrlle at 5°C is added 1.0 g (3.27 
mmol) of the above solid which Is stirred for 1 hr at 0-10'C and 
then at roan temperature for 20 hrs. The solution Is diluted with 
dry ether, filtered and concentrated to an oil". To the oil In 3o 
oa of absolute ethanol at 5-C la added 0.5 g of sodium borohydride; 
stirred at 0-10-C for .1 hr then left in the icebox overnight. The 
alcohol is evaporated off at less than 30»C; water is added and the 
p H adjusted to 8.5. The solution is extracted with ethyl acetate 
and the organic layer is washed with saturated sodium chloride, dried 
and concentrated. The solution Is chromatographed on silica gel elutlng 
2.5% methanc-1-0.25* ammonium hydroxide-methyl ene chloride and then 
5S methanol-0.5* ammonium hydroxide-methyl ene chloride yielding two 
5 isomers. Racemate A (0.33 g) and Racemate B (0.35 g)- 
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Example 11 N-[ U-[ 2- ( Ethyl heptyl ami no )-1 -hydroxy ethyl ]-2-methyl- 
phenyljoethaneaulfonanide , Chart I; Steps X, III and 
VII.- 

Step X. Bromine (2.41 g, 15 # 1 mmol) in 10 ml of methylene chloride 
is added over 25 min to 3. ^3 g. (15-1 mmol) of S'-sethyH 1 Kmethylsul- 
fonylamino)acetophenone in 100 ml of methylene chloride. The bromine 
is decolorized. After further stirring for 15 minutes, the methylene 
chloride layer is washed with water, saturated sodium chloride and 
concentrated to yield the crude mono-brood compound. 

Step III. 4.58 g of crude brorao- com pound from Step X in 25 ml 
of acetonitrile is added at 0-1 0°C to U # 32 g (30.2 mmol) of ethylheptyl- 
amine in 15 ml of acetonitrile. The reaction is stirred at 0-10°C 
for 1 hr, at room temperature for 2 hrs, and left at 4°C overnight. 
The solution is concentrated, the residue suspended in ether , filtered 
and the solids washed with ether. The combined ether washes are con- 
centrated and the residue dissolved in 50 ml of absolute ethanol. 

Step VII. To the above solution cooled to 5°C, 1.5 g of sodium 
borohydride is added and stirred for 5 hrs. The reaction is diluted 
with water and the pH adjusted to 8.5 with an acetic acid and sodium 
bicarbonate solution. The product is extracted into ethyl acetate 
and the organic layer washed with water and dried. Evaporation yields 
the title compound as an oil which is flash chromatographed on 500 
ml of silica gel eluting 2% methanol-0. 2J ammonium hydroxide-methyl ene 
chloride. C 1 8H3i|N203S (MW 370.55). 

Example 12 N-[4-[3-(Ethylheptylamino)-1-hydroxypropyl]phenyl]methane- 
sulfonamlde, Chart II; Step IV. 
The crude mixture containing N-[4-[3-(ethylheptylamino)-1-oxopropyl]- 
phenyl]methanesulfonamide hydrochloride from Preparation 16 (1.0 g, 
2.6 mmol) is transferred to a reaction flask in ethanol-carbon tetra- 
chloride, concentrated, treated with benzene and concentrated again 
in vacuo. The residue in 18 ml of ethanol, under nitrogen, is cooled 
in an ice bath and treated with powdered NaBHz* (0.23 g/ 0.006 mol) 
in portions (foaming) over 20 min. The mixture is stirred for 15 
min in the cold and for 2.5 hrs at room temperature. It is then treated 
with 20 ml of ice-water in portions over 5 rain. Chloroform (10 ml) 
is added to the resultant suspension; the mixture is stirred 5 min; 
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' oarated. The aqueous phase Is extracted with 
.. and. the layers are' (Eac „ eJttraot bacKwashed with 

additional chloroform U« ^ ^ uUh 4rU<1 

Mlof H 2 0). The pooled organ ^ ^ ^ Mln 

(S a 2 so,> and concentrated to give ^- ^ oyer 250 Bl of silica 

spots by TUC). This »" erl M al , 6 ml pactions are collected. 

g el with 0.5* NH.0H/T.5* IWH«W £ w e<mpoun4 whlcll l3 . 

Fractions at approximately 36-5- H 
. crystallized fro, ether-penfane; ..p. T - • _ ^ g> 

Anal. Found for C, 9 H3»N20 3 S: C 61.23. 

0 8 - 5 "- . >. .tartlng materials and by using 

Q By substituting the appropriate start! g fl ^ 

the above procedure ma.lngnoncrltloal variations, the f 

can be made: , , „„,-,-hydroxypropynphenyl]methane- 

N , a _ e3 „ methylene mlno, ^ „ 

>„al. «.: " 8 -f ;; [ 1 u 1 ; () . Hexamettiy lenel»lno,- 1 -hydrox,butyl3phenyU- . 

^sulfonamide. Chart VI, Step IV ^ 

m iqij jt, 5.1 mmol) is 3U5 ^ tia 
Uthlum aluminum hydride CO 1, J ^ ^ ^ 

3 ml of dry tet.-ahydrofu.an UHH B . ( „eth yl ene- 
cooled in an ice bath. To this mlxtur. prep aratlon IT 

lalno) .,,»-dloxobutyl3ph^-esu^ [M ^ ? ^ ^ ^ 

,0.598 g. 0.00'T «ol). <>""y added ln port io„s over 30 mln). 

25 over ,0 mln and partly as sol ^ ^ ^ we cold react l„„ 
The mixture la stirred for 2.5 saturated solution 

Dl xtur, is treated cauUousl --^^ ^ , Q ln the 
„ sodium potassium b £t0AC (5x , 0 ml,. The pooled 

cold . This muture , Is ext ^ ^ ^ ^ and co „. 

30 ethyl acetate extracts are w 

centrated in vacuo to give -ol . ^ ^ ^ 

The a^eous rescue ^ ^ ^ _ T „ e ^ 

,0 ml of water and . ^ concentra ted to give 

street is washed ^ZoU* are recrystall.zed separately from 
35 0.285 8 of 30lld - The 1 



-U8- "153-1 

EtOAc to give 0.17 g C«.p. 15*-156-C) and 0,1«5 6 '55-156.5%). 
respectively. 

Anal. Found for C 17 H 2 8N203S: C, 59.7"; H. 8.50; N. 8.07; S. 

9 ' By substituting the appropriate starting materials and by substan- 
tially following the procedures described in Preparation 17 and Example 

13, the following compounds may be obtained: 

M -[ii-C*-(Ethylpentylamino)-1-hydroxybutyl3phenyl]Bethanesulfonaalde. 

Anal. HW: 357.2221; oil. 

N -U-C«-(Hepta n iethyleneloino)-1-hydroxybutyl] P henyl]methane3ul- 

fonamide. Anal. C:H:N:S - 60.82:8. 41 :8. 01 :8.87 s ..p. 108.5-110«C. 

Recry3 talllzed from: EtOAc-hexane. 

K -U-[i«-(Dlbutylamlno)-1-hydroxybutyl]phenyl]methanesulfonaatde. 

Anal. MH: 370.2251; oil. 

N _ C U-[U-{Ethyldecylamlno)-1-hydro)cybutyl]phenyl3methanesulfonamide. 

Anal. C:H:H:0:S - 64.8U :1 0.0* :6.« :7.»9; m.p. 61-62.5-C; recrystalllzed 

from pentane. 

Example 1 » N-[2-C2P.(Ethyiheptyiamlno)-1-hydroxyethyl]phenyl]methane- 
sulfonamide. Chart XI; Steps I, II. Ill and IV. 
Steps I and II. To 0.8 g (21 mmol) of sodium borohydride In 
50 ml of absolute ethanol at 5'C Is added 2.U4 g (10 mmol) of 2-bromo- 
,.- nlt roacetophenone as a solid. After 2.5 hrs stirring at 0-10'C 
the reactl6n is diluted with water and extracted with methylene chloride. 
Or-anic layer Is washed with water, dried with magnesium sulfate and 
concentrated to an oil. This oil and 2.86 g (20 mmol) of ethylheptylamlne 
Itr 35 adL of toluene are heated at 115-120<»C for 3 hrs; concentrated 
„ d ^ residue dissolved Into ethyl acetate. The organic layer Is 
washed with water-, saturated with sodium chloride and dried. 

Step, in- The irttro-compound from above (1.12 g, 3.6 mmol) is 
hydrogenated In absolute alcohol In presence of 0.2 g of 105 Pd-in- 
carbon at 15-30 psl to produce the corresponding aniline. 

Step IV. The aniline from above (0.89 g. 3-2 mmol) Is reacted 
with 0.38 g (3-3 mmol) of methanesulfonyl chloride In pyridine (12 
1 ) ln " cold and then at room temperature. Solvent is removed (oil 
pump) and the residue Is chromatographed on silica gel eluting- 5% 
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, nvdroxlde-aethylene chloride to yield the title 
tnethanol-lj aamonlum hydroxiae-t. 1 

compound. HW 356.53: oil. , ,»„,„„l„h.nvl>thy' 1- 

, ,1 „ e «hydro-l-t2-C2-((^t"yl 3Uironl,l)a ° ,1M,Phe ' ' y " J 
example 15 Hexa / 

, H -azeplne. Chart XI; Steps I. H. V. 
Step I ,-Bromo-o-nltroacetophenone <2.« 8. 0.0- -») - 

ion of 0 8 « or sodium borohydrlde la 50 ml or 95* alcohoX. 
to asuspenslonor0.8 8 ulth the temperature rising- to 

The mltla reao U exot ^ ^ ^ ^ ^ 

13 -ashed -1th -ater. dried (H 8 S0», and concentrated to 2. J. « 
cru de bromohydrln for use In Step 11^ ^ ^ f 

Step H. The above oil 1.78 S W ^ ^ f<p 

mol) or hexamethylenelmlne In 35 * „ mtcred , 

,.25 hrs and cooled to room temperature The P 
evaporated and residue flash chroaatographed elutlng 
an/ then « CH 3 0H-CH 2 C1 2 . The product is rechromat osra^d on sll 
„! elutlng -1th -.5 and 2.» CH 3 0H-CH 2 C1 2 . The product Is 

and used In Step V. _ alcohol 

Step V. ^ to a solu I - - ^ ^ ^ _ 

» ,o - Mridi :'; t lied - — • — < an < 

temperature overnight. Coole ^ ^ 

toluene Is added and evaporated to remov. py 3aturatea 

. -Ith sodium bicarbonate (pH 8.5). tnen s 

solution is extracted -1th socium tolu ene 
B aCl The dried (MgSO,) layer Is evaporated; dUuted 
mi evaporated to the acetate «ter.U. ^ ^ ? ^ ^ 

. r; i^r r^uUn-ci: « , 50 * - — 

with 0.2 g of 10. paliaai fllte red (Cellte); and the 

filtrate la evaporated. Toluene 
M ""ST™, .thanesulfony! ^^1^*^* 



NaCl 

25 



35 



SteD VII. Metnane3uti«..j* — - , , of 

a ,ed to 0 86 g of aniline from Step VI In 30 ml Pyridine at 3 5 C 

added to O.oo g oi temperature 
over 10 .in and atlrred In cold for 1 nr. 

for 3 days The solution la evaporated (oil punp) . and the rea. 

HPd on silica gel elutlng with 5% CH 3 0H-0.75% NHuOh- 
i3 chromatographed on silica bc* 
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CH2CI2 to give the title compound. C15H2UN202S (296.4). Found: 
•296. 

The compound frca Step II of Example 15 (0.1 g) is hydrogenated 
over 10% Pd-on-carbon, filtered (Celite), concentrated and isolated 
by preparative TLC (10> CH3OH-CH2CI2) - MS and NHR are consistent 
for i-C2-(2-aalnophenyl)-2-hydroxyethyl]hexahydro-lH-azepine. ^^22^0 

(231. 4). Found: m/z 23 1 *- 

Example 16 N-['«-[2-(Ethylheptylaiaino)ethyl]phenyl]methane3ulfonaniid.e f . 

Chart IV; Step III. 
• A solution of 5.15 g (0.0207 mol) of N-[2-(4-amlnophenyl)ethyl]- 
N-ethyl-N-heptylaaine from Preparation 20 In 22 ml of dry pyridine, 
under nitrogen, is cooled in an ice bath and treated dropwlse with 
1.90 ml (2.81 g, 0.0245 mol) of methanesulfonyl chloride over 10 min. 
The mixture is stirred for 30 min in the cold, for 2.5 hrs at roc© 
temperature and set overnight at room temperature. The solvent is 
azeotroped in vacuo with toluene and the residue treated with ice 
water. Aqueous MaHC03 13 added to give a mixture of pH 9 which is 
extracted with EtOAc (4x250 ml). The pooled extract is washed with 
brine, dried (NaHCX^) and concentrated in vacuo. The residue Is chromato- 
graphed over 2100 ml of silica gel with 0.5% NHu0H/5% MeOH/CHC.13 (2000 
ml), then 0.75% NHijOH/7.5% Me0H/CHCl3 (2000 ml) and finally 1.0% NHU0H/10% 
MeOH/CHC.13; 42 ml fractions are taken. Fractions at approximately 
110-136 give the title compound which i3 identical to Example 3 above. 
Example 17 N-C2-C2-(Ethylheptylamino)ethyl]phenyl3n)ethanesulfcnainide, 
Chart IV; Steps I, II, III and IV. 

Step I. A mixture of 4.0 g (22.1 mmol) of o-nitrophenylacetic 
acid- and 4.0 5 (24.7 mmol) oT K.K'-carbonyldlimldazole in tetrahydrof uran 
(50 mi) La 3tlrred for 1 hr; 3.2 g (22.4 mole) of ethylheptyl amine 
La added, and atlrred Tor 6 bra. The solvent is evaporated, the residue 
dissolved into ethyl acetate and the organic layer washed in succession 
with 10% hydrochloric acid, water, sodium bicarbonate and saturated 
sodium chloride- The dried organic layer is concentrated, diluted 
with toluene and concentrated for use in Step II. 

Step II. The nltro-coiapound from Step I (6.7 g) In 150 ml of 
absolute ethanol is hydrogenated In the presence of 0.15 g of 10% 
palladium-on-carbon for 3 hrs at 50 psi initial hydrogen pressure. 



3 



15 



20 



25 



mmm«-p(1 w*th toluene and 
. rr»y tte) and evaporated, diluted 
It was filtered (Cellte; , pt ^ ... 

«u which was used In Step Ill- 
concentrated into an on wn ^ in 
• t« the aniline from Step III 8> 
Step III. TO the of metnane3Ulfonyl 

« ol or pyridine at 0 5 reaot lon U stirred In the 

chloride in ,0 1 tetrahydroruran . The "» Jhe reactlon 

„m at room temperature for 2.5 aaya. 
cold rcr 1 hr. and at roc P ^ , „ ,. 2)an d 

!. dUuted with ice-water and 12 H «*" ua3hed ^ uaCer 

—ted ,1th etnyx acetate. The ^ l3 then evapor ated 

ZZZT^ «» «™ - ^ 

In Step IV. 5 6M l3 reduced 

Step IV. The -He ™ «-° '• ^ or tetrahy droruran 

„ith ,.<T 8 or iiu*- —i- h f ae J 5 nl or ««— .Odiu. 
f<r 20 hr*. The reaction 13 cooled an, 20 .1 ^ 

, ia carefully added. Tne aox- 

potassium tartrate solution Is carer conC entrated 

• ■ ,„ r h«. title expound. Anal, oils M. 3"«- 
evaporated to yield the title P ^ MMBtully 

w u=ln 8 the . et hyl»eptyla»lno,ethynphen yl >. 

rollowlng the above procedure. N [3 12 I * 

.ethanesulfonaalde can be obtained « . . .- ^ 
Example .8 ,-[2-r«-««ethylsuironyl)a»,lno)phen y 

lu-aieolne. Chart IV; Step IV. . 

1 ,.o-,-[U-(»eth»l 5 uironyla«lno)phen,lacetyl]- 
T he a«lde. Hexahydro , t» (. ^ M re , uce , ulth 

,„- aMP lne rro. ■-reparation 2 (92. • tetrahyoro ruran rcr 

„ g of nth!- al.,^ u oooledi „^ 

2 days at room temperature. _ car efuliy added and then 

^*a«*Mum tartrate is careiUA J 
solution of sodium potassium tet rahydrof uran . 

are filtered and washed witn 
. water. The solids are i3 3UspendeQ ln 

T „e coined ^^^T^- chlorlde. The or B anlc 
3odlc bicarbona e and ext ^ ^ ^ ^ u 

layeP 13 u aahed ^ - th - ' ^^^^^^ 

chrooatographedonslllcagei 296> 

vield the title compound. Anal. o^. 
x , methylene chlorlde to yield 
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Exaople 20 



10 N .r 2 -r.-(Methyl»ul,for»yla B ino)ph«nyl]ethyl]plp«rl<llne. 

Chart IV; Step IV. * 
T „e -Id. from Preparation 22. ^a.-methylsuironynaalnolphenyl- 
l T, I*,.. (3 0 g. 0.0. mole) in .0 ml of tetrahydrqfuran 

ri; :r; « . - . - u ^ * rrr - 

„n«n i<» stirred in the cold for 5 min 
< n tetrahydrofuran. The reaction is 3tirrea 

. Z at room temperature Tor 20 hrs. The reaction is cooled IV 
J ath d -posed >y addition or ethyl acetate, and then a saturated 
Irion"' ^^ssium — (-50 I) L — * reaction 
duuted -1th -00 .1 -water and acetic acid added to adjust to pK 
Y " deduct is extracted Into ethyl acetate and tne organic 
IZr 13 washed -1th water and dried (MgSOij) . The title compound 
U concentrated and recrystalllzed fro. CH 2 cl^pet. ether: m.P, 123- 

M>al. Found for C.UUKOzS. 59 -°> : 9 '™ * 

Hexah,dro-.-C3-C-( (methylsulfonyl )amlno)phen,l] P ropyU- 
.H-azeplne and Its monohydrochlorlde salt. Chart IV; 
Step IV. 

„exah,dro-.-C3-t((«-.et h ylsuiron y na»ino„3proplon y i>^ 

azeplne from Preparation 33 (1.2 I. 3.T mmol) " "duced with 0.5 
azeplne rro .„ , 0 0 ml of tetrahydroruran at roc 

„ «r lithium aluminum hydride In iuu 

„t,L .-..>.■ ■«•» "— »— '.'.r™™. 

<>*tracted again with ethyl acetate. The etnyi 

extractea as*i. residue is placed into ether. 

Mnort a-ted and concentrated. The residue v 

an d realized In Isopropy! ^ 
»nal. Found for C 16 H26N20 2 S • HC1: C. 55.^. . 

Sample'*- H-CJ-t-CEthylheptylamlnoi-.-hydroxyhutynphenyl^thane- 
' sulfonamide. Chart V. Steps I-IV. . 

3 .„Hro-T-oxo>e»ze„e*.tanolc acid Is prepared as merited * 

,. t . Martin. i^T^Soc, »• »»» " 4 " ""'^ 
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, «„. as described in Preparation 3 above 
to the allele with ethylheptylaaine as 

j , a fhe solvent. 

except that CH 2 C12 1» »»•" » ' _ lciUy r e<, uc ed with hydrogen over 

- ™ " lt "' a " U \r; Vh^ or We 5 to 6l ve -3- 
palladi™ on carbon "" ly , enzen ebutana 0 lde . **» -pound 

amlnc-N-ethyl-N-heptyl-T h ' ir ° % \^ „ y the m ethod of Procedure 
u .acted -Ith „ethanesuUonyl c - ^ „ 
, above. roll«ed by UA1H, reduction or the 

titled compound . , .;• • • . . ■ 

Anal. Found: MH 385.2529. „, t ,„ tv n„henyl]nfithanesulfcnaalde, 
Sfs2llJi ^-[MEthylheptylaalnObutynpheny 

^r^TuM »ol, or Uthiu* alumlnu, hydride 
k suspension or 1.8 « t w c00le4 ln an 

u M * or tetranydroruran T r ^ ^ H ,,, ww 

1C ebath. The al«ure 13 eat* , froo reparation 27 
} tyla 0l no)-»-oxo«>utynphenyl>ethane 5 uir ^ ^ ^ 

th en benzene) In .00 ml or p al teB perature. 

u stirred ror 30 Bin In the c.d and ^ 

Tn e mixture Is cooled In an Ice tartrate . The resultant 

>fl *th .00.1 or saturated -^ ^,.2x300 ^. The pooled 
^pension Is extracted -1th EtO ( 3 5 co „ centrat ed to ,1~ 

extract Is -ashed -1th brine «- "^.^ ove r ,500 1 or 
6.67 g of a crude oil. nu/rHrl , Forty-five ml fractions 

; Chart X, Steps I .1 * « • ^ rf , 

step x . A suspension or • ^ ^ g mool) of 

30 <™>" " " * 1 or acetonltrlle under ar 8 on and cooled 

hexamethylenelnnne In ^ ^ teoperature u Kept 

in an Ice-bath. The addition Is P ^ ^ suspen9lon 

bet-een 15-25-C. The reaction Is *l 

,c is evaporated. i™' rw 
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(n[rstd and the residue L =nr-atographed •« 
filtrate la concentrated, an obta l„ed. 
g el eiutlng 2.» «,«►<>.» ^0H-CH 2 1 2 n oi ^ ^ ^ 

Step II. The nitrocompound frc* S cf Q 3 

15 „ i or ethanol " ^^^ J ^te. rr.e 

s of . ,„ Pd - 0 n-carhon until ^ , e0B „, ltr . t- . diluted 

M ta!yst 1= watered (Cellte , th ; - ^ ^ u 

vlC h toluene and concentrated again. 

vacuum (oil pump). ,„ , mo i) in 10 

* tetrahydroturan Is added o 2.0 S ^ ^ ^ „ e 

Step II in 35 m! or dr, pyr < n o- J ^ ^ 

re actlo„ Is stirred In t h e co - h ^ ^ 

for a days. Toluen U on sUlca gel eXutlng 

Exa mple w - 

Chart X; Steps I. II and III- 

x . 86 R (0 02 »ol) of ethylheptylamine In 10 au 
Step I. To 2.86 g 1°.^ C0 .01 K»D of V 

ac etonitrll= at 5-C 1= -dad in - - ^ ^ for 30 oln . 

nU roOenzyl hromlde. The reaction ^ u aMed . 

th en at room temperature o.ernl t - 
an d the organic layer Is separated, dried 

step „. A solution or the ^ rf ^ chlorlde 

aMol ute alcohol U reduced „ « „ ^ „d diluted 

alhydrate at 70-C for 30 .!». « Malrtoa .t. solution. The. 

„ lt h an ethyl 1~ ^ ~* 

aq ueous layer-sc ,l.ds ar ^ ^ ^ 
The comSlned organic layers are 

solution, dried and concentrated to an . . ^ ^ ^ 

stcp „I. The OU rr r S e c(lloriae . Afte r 

tt reacted with 1.5 . l«.0 3 > ^ l3 

, nr at 0-10-C and at room temper ^ ^ in 

— d ui * toiu r: i^nr«-: « — . - 

oettla „,l. *~a- h,d ^ on 3lll0 a ge! eXutlns 

is concentrated and the resiuu 
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5* methanol-0.5* ammonium hydroxl de-methyl ene chloride to yield the 
title compound. MS Found for C 17 H3oN202S: 326.5- 
~Example_25 Mt H-Dibutyl-M-ethyl-T-hydroxy-«i-C(»ethylsulfonyl)amino_3- 

benzenepropanamium bromide, Chart XIj.1. 
5 N _ [1 ,- [ 3-( d ibutylan 1 ino)-l-hydroxypropyl]phenyl]methane3ulfonainlcle 

(Table U. Entry 2) (0.31 8. 0.87 mmol) (azeotroped with carbon tetra- 
chloride and then benzene) is dissolved in 5 ml of acetonitrile under 
nitrogen and treated via plpet with bromoethane (1.3 ml. 17-5 mmol) . 
The mixture Is heated at reflux (bath temperature 65«C) for 2* hrs. 
10 The volatiles are removed in vacuo and the residue treated with cold 
water and enough solid NaHC0 3 to give a mixture of pH 7.6. This is 
• extracted with ether (3x5 ml) and the organic extracts pooled and 
back-extracted with 2 ml of water. The aqueous solution is- made basic 
with I N KOH (pH 12.5). and solid potassium bromide is added to give 
15 a saturated solution. This is extracted with CH 2 C1 2 (3x5 ml) . (Each 
extract is bacWwashed with saturated potassium bromide). The aqueous 
solution is made acidic to P H 2 with diluted hydrogen bromide and 
extracted with methylene chloride (3x10 ml) . (Each extract is -backward. 
• with saturated potassium bromide). The pooled organic extract is 
20 washed with saturated potassium bromide, dried (Na 2 sOu) and concen- 
trated to give the title compound. Anal. MW: 385.2529. 
Example 26 TButyl-l-CS-CU-JCmethylsulfonyDaminOphenylDpropyl^exa- 

hydro-TH-azeplnium bromide. Chart XIII. 
■' ■ - . A mixture of 1.35 g (*-35 mmol) of hexahydro-1-[3-[*-(methylsul- 
25 fonylamino) P henyL]propylI-lH-azepIne. (Table 5. Entry 7) and -.7 ml 
of n-tutyl bromide ift JO «=L of acetonltrile is heated at 30-90'C (oil 
bath temperature) tar ZTJ hra. The reaction is concentred and the 
residue is partitioned between water and methylene chloride. The 
aqueous layer- (50 «l> Is extracted with methylene chloride and then 
30 basified with sodium hydroxide to at least pH 12. The solution is 
saturated with potassium bromide and then reextracted with methylene 
chloride. The aqueous layer is acidified with hydrobranlc acid and 
lyophllized. Solids are extracted with 5* methanol-methylene chloride, 
concentrated, and the residue extracted into methylene chloride (filtered 
35 through cotton) and concentrated to yield the title compound. 
Anal. Found for C 2 oH 3 5BrN202S (MW: UU7.5). 
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, of an ^ .^oeutic or 

manufacture r t of t «a . 

^^^rct^tV U 
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cH 2 .S)r COOH 




/VcH 2 -0H 
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Step 1 



— > 



H 2 N 




l)NaHC0 3 



Step U 




CH z -£^-C00-CH 2 - 




RS0 2 NK 




Rs 

CH 2 -(CH) s -COOH 



*.HM 



Step IV 



Ri 



RS0 2 NH 




R9 / 
H 2 -(CHi r C0-H x 



R„ 



Rs 



Rs 



Ri 



Reduction 
Step V 



RS0 2 M! 




R 9 / 

CH 2 -(CH) S -CH 2 -N 



Rs 
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wherein 



n=0-4 



-Cm - 

CHAsrr xiii 
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I wherein n is 0-4 and 
R 2 is hydrogen when n is zero 
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nd of the formula 
^ compound or 



R-S0 3 
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D . s c A alkyl or C 5 _ 7 * l* 7 
herein * 1-4 halog en, C 3 h ^ 

r xs H, C x _ 4 . ffere nt and are 

same or a* 
and R 8 are the aW lth*>j 

• e h or OH; h , ont i v selectea 

R 2 1 * „ are independently sa turated 

either * 4 »«*. *5 a loal wl, or K* 4 *S X * * V 
% r cycloai^y*' \ IC atoms; 

C l-10 . ic ring having one 
D heterocyclic 9 



R R 6 U « °«r c?: 4 ^ s a ; d B ls H) or - °* 
„ to 4 (no or one * 9 thereof. 
2 A pharmaceutical!* 



15 
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- •, an anion; *. V *«' 

wherein * 3 x« C l-4 ed in c lax* 1. 1 

B and n are as 

defined in claim 1 
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,'«« 1 selected rroo wthanesulfonao^ 
. A compound of Claim 1 ,sei thyi phenyl 

;> * ,w«,ntviamlno) fc ^hy flrw „«,,\fonaaide; 

H .r^M.tW^P l ' laBln0) , ^nvllmethanesultonaaide. 
H.^HtU.Cethylhepty^ ^^^tyllP^nyn^^ 

H,t^[u.Cetnyi.epty^inoW w droxye tnyilP-nyx3-tna 

H^^tZ.Cnexany^.H-epin ne3ulfonara ide; 
5U ltona»lde; MM^ydroxyethyl]P^^ 1>ethane3Ul J? f ^de; 

15 sulfonamide; ^M-hydroxy propyl IpKeny , ronaffli de; 

. ru- r u»-n'-hexan»ex.hylenex 
20 ^ ' l^hanesulfonami^; 

^t^iu-lhepta-ethylenel 

• rhanesulfonannde; 

25 ' H -t»-l B - (<llbutl ' la) ° 
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^ino^lHhydroxybutynphenyl^ethanesulfonacilde; 

„e„Mr^aH[»»((»et h ,l 5 uUon,I) a »lno) P h e n,n 
,- eth anol. Mceaate A te«»te 8, >1H , aMpine -,-eU«nol,' 

N r>t2-t2-(ethylheptylamlno) l^nyaro j 
methanesulfonamlde; ^.thvllohenylloethanesulfonailcte; 
H^»-[2-(ethylheptyla.lnoH^h»droxyethyl3« 

sulfonamide; K^^orvethyl]^3^chlorophenyl3methane- 
N ^uK2-(ethylhe P tylaminoVl^y<SroxyethylJ 

sulfonamide: ^o^ethyll^chlorophenyU^thane- 
N -m-l2-tethylheptylamino)-^hyciroxyethylJ» 

sulfonamide; „^„«ethvll^2-bromophenyl]B»ethaneH 
MaC ««-[2-(ethyll»eptyla»Ino)-lH h ydroxyethylJ 

sulfonamide; KvdroxyethylD^HmethylphenyllmethaneH 
M h[ *.-[2^ (ethylheptyl amino )"l-hydroxy e thyij 

sulfonamide; ' . w „„o*v e th V l>3«»thyl phenyl ]-tnethane- 

N-[«.-C2H(ethylhe P tyla I nino)^-hydroxyethylJ 

sulfonamide; ^iM-hydroxyetnyllphenyll^h^esulfcr^ide: 
N^^Uthylheptylamino) 1 h * dr * o)phenvl >thyl>1»^^ 



• " n , ^nydroxybutyllphenyn^han^ulfor^lde. 
N . n . [ U.(1-hexa D ethyleneimino) 1 hy . 
fonaaide; n a pthane3ulfonanilde; 



nethanesulfonaoKle. 



3Ul ro MB I«Je : .^M.-hydroxyethyllphenyl^thanesolfcnHEi*: 
,,-[«-I2«(eth,WecylaBino)-l ^ " )0>enyi:B ethane S uironaul<fe-. 

•.t2-I»-««'*»^- 1 "^'^„ wX jp h «Tl>««'^ ,te, - ld,i 

li .[ ll ,C2-(«hyih=P'-» la ' , ' lno) " nyo 



and 

sulfanamide. 



N.N-diethyl-N^P 1 -' 1 
30 M.H-dietnyl-NHheptyl^-CCn.ethyls 

t>ro©ide; 
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^■-'--- l -^;„. lW » > «.-»■-'~' l - , - , "■ , ~•■. 

M.N, N-tri Duty l-T-hydroxy 

,B - a T i i: 1 "it-^-- i - iro "' i,aoino,phen,ileth,13p " rldln " 

35 U2H)-azocinium bromide. 
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